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The case for the 


classical radioisotope scanner, ог: 


an untouched island in the stream of progress. Today's 


Why does Picker keep refining and improving its basic 
rectilinear scanner (Magnascanner® 500), when it also 
has a most sophisticated high-speed scanner 
(Dynapix®), and two exceptional cameras (Dyna- 
camera™ and Magnacamera®)? 

Because: despite the rapid forward thrust of progress 
—which we ourselves aid, abet, foster and contribute to 
—nothing we or anyone else has done has obsoleted 

ww? the basic rectilinear scanner. What basic scanners do, 
nothing does better, and few аз well. Examples? 

For a small hospital starting a diagnostic radio- 
isotope laboratory wit, a small patient load and a 
modest budget, there is nothing quite as appropriate as 
a scanner. Hence, four «ut of five nuclear medicine 

artments «get started with a Magnascanner and 
there are now ever 2500, in use throughout the м1. 
ess milarily, a Magnascgnner is a most relevant M Чә 
* for larger hospita in need of an instrument With Юе 
lutionffor diagnostic confirmatio A basi 
agnascanner is still the best device 
Static-imaging applicatidhs by virtue of its 
very high resolution, largf field of view, wide energy 
range, contrast enhancengent, wide choice of focusing 
collimators, and modest gost. 
„lone of this should T that the Magnascanner is 









instrument is generations away from yesterday's. Note: 
(1) maximum scan speed has been increased from 200 
cm/min to 500 cm/min; (2) detector сап be positioned 
by a control on the detector head itself, and a ratemeter 
on the detector head facilitates and speeds location of 
"hot" and "cold" spots; (3) a new color photo record- 
ing system is available in addition to black and white 
photorecording, multicolor dot recording, and Tele- 
deltos.5lack dot recording; (4) push button energy 
window selection (in addition to manual selection) for 
the most common radioisotopes used in diagnosis. 
And Now the Dual Magnascanner? This instrument is 
essentially identical to the Magnascanner® 500 except 
that it has two separate opposed detectors which ac- 
quire information independently. AP and PA, огАІ and 
LL gectilinear scans can be performed simultanea@sly. 
This capabji#y mirfimizes the need for patient re-posi- 
tioning and reduces the scanning time by half. 

Further information is available—Please write for de- 
tailed information on the Magnascanner® 500 and the 
Dual MagMascanner to Picker Medigal Products Divi- 
sion, 595 Miner Road, Cleveland, NG 44143. Please 
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of the left ventricle (Fig. 4, 4 and B). The 
postoperative angiogram shows an excel- 
lent recuperation of contraction in these 
segments of the left ventricular wall (Fig. 


4, C and Р). 


DISCUSSION 


Patency of aorto-coronary grafts was 
assessed early after surgery, and pre and 
postoperative ciné-ventriculograms were 
compared. Recuperation of a more or less 
vigorous and sometimes normal left ven- 
tricular contraction from previous hypo- 
kinetic or akinetic areas could be evidenced 
in nearly two-thirds of our patients with 
patent aorto-coronary grafts. This shows 
that left ventricular function can often be 
re-established when adequate perfusion of 
blood to the myocardium is supplied. 

Direct observation of left ventricular 
contraction, on the operating table, has 
also permitted us to identify areas of asyn- 
ergy noted on the left ventricular angio- 
gram and to ascertain that these areas con- 
tain viable muscle and do not necessarily 
correspond to an infarcted or fibrosed area. 

Our study shows that hypokinesis is, in 
most instances, reversible with return to an 
essentially normal pattern of left ventricu- 
lar contraction. This seems to indicate that 
viable ischemic muscle is totally responsible 
for left ventricular dysfunction in these pa- 
tients. Akinesis, on the other hand, is not 
completely reversible. Two different situa- 
tions can be observed following successful 
by-pass surgery in these patients. In ap- 
proximately half of them, amild or moderate 
improvement of left ventricular contrac- 
tion can be seen with persistence of some 
degree of hypokinesis. This partially re- 
versible type can presumably be accounted 
for by the presence in the area of fibrosed 
muscle fibers intermingled or surrounded 
with viable ischemic muscle. In the other 
half, conversely, akinesis remains un- 
changed in spite of a potentially adequate 
perfusion of the area. With this irreversible 
type, it is logical to think that there has 
been predominant scar tissue replacement 
of the area. 

Reversibility of left ventricular asynergy 


Aorto-Coronary By-Pass Grafts 
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also appears to be influenced by its localiza- 
tion on the left ventricular wall. Inferior 
or diaphragmatic asynergy is less reversible 
than asynergy located to the anterior wall 
or apex of the left ventricle. [t has not been 
possible, from this relatively small series of 
cases, to identifv the factors that could 
explain why direct revascularization of the 
anterior descending artery should be more 
successful than by-passes of the right or 
circumflex coronary artery. 

It remains a difficult task to foresee 
whether an akinetic, or perhaps a dyski- 
netic ventricular segment will regain con- 
traction following direct coronary artery 
surgery. Predominant symptoms of angina 
pectoris during stress favor myocardial 
ischemia, whereas overt chronic left heart 
failure with an enlarged heart should sug- 
gest the presence of myocardial fibrosis. A 
myocardial infarction pattern on the elec- 
trocardiogram is often in association with 
ventricular asynergy and does not always 
indicate myocardial scar formation. On the 
other hand, lack of vascular supply of the 
area, on the coronary angiogram, from 
collateral circulation in the presence of 
complete obstruction and the demonstra- 
tion of a thin left ventricular wall, on the 
ventriculogram, strongly suggest myocar- 
dial fibrosis. 

Recently, changes in the contraction 
pattern of the asynergic areas have been 
demonstrated on left ventricular angio- 
grams obtained before and after catecho- 
lamine and propanolol administration.? We 
have also obtained modifications of asyn- 
ergic ventricular segments following exer- 
cise and cardiac pacing.” Such dynamic 
studies of the left ventricular angiogram 
will permit us, we hope, to determine vari- 
able, thus reversible, alterations of left 
ventricular contraction. 


SUMMARY 


Left ventricular asynergy, a frequent 
cause of myocardial dysfunction in sub- 
jects with ischemic heart disease, was 
studied on ciné-ventriculograms obtained 
before and after direct coronary artery 
surgery in 41 patients. 
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Following successful aorto-coronary by- 
pass, hypokinesis of the left ventricle is 
completely reversible in most instances. 
Akinesis, on the other hand, is not totally 
reversible. 

Improvement of the contraction pattern 
of the ventricle, from akinesis to hvpo- 
kinesis, can be noted in approximately half 
of the patients, whereas the others remain 
unchanged. Similarly, alterations of left 
ventricular contraction located to the in- 
ferior wall of the ventricle are not usually 
reversible after surgery, whereas asynergy 
of the anterior wall of the ventricle can be 
abolished or improved in most instances. 

The importance, difficulties and possible 
means of assessing the reversibilitv of left 
ventricular asvnergy prior to direct coro- 
nary artery surgery are stressed. 

Jacques Saltiel, M.D. 

Institut de Cardiologie de Montréal 
ооо Est, rue Bélanger 

Montréal 410, Québec, Canada 


Saltiel et al. 


е 


ә 


ux 


. Lespérance, J., Bourassa, M. G., and SALTIEL 


DECEMBER, 1970 


REFERENCES 


. Byork, L., CULLHED, L, and Hatten, A. Cine- 
angiographic studies of left ventricle in patients 
with angina pectoris. Circulation, 1967, 36, 868- 





sa, M. G., Lespérance, J., and Caurgav, 
L. Selective coronary arteriography by percu- 
taneous femoral artery approach. Ам. J. 
ROENTGENOL., Rab. THerarpy & NUCLEAR 
Мер., 1969, 707, 377-383. 

. Herman, M. V., and Goris, К. Implications of 
left ventricular asynergy. dm. ў. Cardiol., 1969, 
23, 838-547. 

. Herman, M. Va Heire, R. A, Kreis, M. D, 
and GoRLiN, К. Localized disorders in myo- 
cardial contraction. New England ў. Med. 
1967, 277, 222. 

. LANSDOWN, E. L., Аъркірсе, Н. E., and SPRATT, 
E. H. Angiographic assessment of ischemic left 
ventricle: preliminary report. Canad. M. А. 7., 
1968, G9, 1171-1174. 





3 
J. La ciné-coronarographie par voie fémorale 
percutanée. Ann. radiol., 1970, 13, (1-2) 55. 


. To be published. 
. To be published. 








egy 








How do you 
put together 


an x-ray department ? 


For some people, the currently fashionable way 
is piecemeal. A little bit from here. A little bit 
from there. A dab of this, a dash of that. The 
fact that such a system actually works—often 
quite well—is an enormous tribute to the state 
of our art, and to the integrity of the various 
equipment manufacturers (including 

us, thank you). 

But there's still a chance that instead of 
winding up with an x-ray department you can 
get your teeth into, you'll wind up with 
hash. After all, not every link can be the 
strongest one in the chain. How many 
extra factors can you afford to include 


before the confusion begins? 

So we'd like to say a kind word about the 
idea of buying everything from a single source: 
namely, Litton's Profexray Division. It makes 
sense to start with us, because we offer the 
broadest line in the industry — from 13 MeV 
linear accelerators to 3-phase generators to 
processors to heart cath electronfcs. And it 
makes sense to stay with us because then 
you've got only one tail to twist in case 
something doesn't work. Ours. Next time you 
put together an x-ray department, phone * 
your Profexray representative. 

And see what he can cook up for уой. 


PROFEXRAY 


DIVISION OF LITTON INDUSTRIES 


[B 


515 East Touhy Avenue, Des Plaines, Illinois 60018 





Vor. то, No. 4 


TRANSPOSITION OF THE GREAT ARTERIES* 


DETERMINATION OF THE POSITION OF THE GREAT ARTERIES 
IN CONVENTIONAL CHEST ROENTGENOGRAMS 


By RONALD GUERIN, М.р. 
JOHN W. KIRKLIN, M.D., 


f BENIGNO SOTO, M.D., ROBERT B. KARP, 
and ALBER’ TO BARCIA, M.D. 


M.D., 


BIRMINGHAM, ALABAMA 


qu heart of patients with transposi- 
tion of the great arteries is classically 
described as having a narrow vascular 
pedicle placed in front of the vertebral 
column as seen in conventional postero- 
anterior chest roentgenograms. The me- 
diastinum is narrow because the aorta and 
pulmonary artery are superimposed in the 
anteroposterior plane. 

It was our experience in a series of 114 
cases previously studied at the Mayo Clinic 
that the great arteries are not always lo- 
cated in the same anteroposterior plane.! 
With the purpose of analyzing the different 
possible positions of the great arteries in 
all types of transpositions, we correlated 
the conventional roentgenograms and an- 
giocardiographic findings from 70 patients 
studied at the University of Alabama 
Medical Center. 


METHOD OF STUDY AND DEFINITIONS 


The conventional roentgenograms were 
taken in posteroanterior and lateral pro- 
jections using a high kilovoltage technique 
of 150 kv. and 3 phase x-ray generators. 
The angiocardiographic studies were done 
with biplane large roll film technique 
by injecting the contrast media selectively 
into both ventricular chambers. The roent- 
genograms were taken at a rate of 12 per 
second in each plane during the first 2 
seconds of the series. Patients studied only 
by cineangiography were excluded due to 
lack of detail and the impossibility of a 
quantitative analysis. The size of the pul- 
monary artery and aorta was measured 
immediately above the sinuses of Valsalva 
in the anteroposterior and lateral projec- 


tions. The positions of the pulmonary 
artery and the aorta on the posteroanterior 
chest roentgenogram were reproduced on 
transparent paper prior to comparison with 
the angiographic findings. 

Our series includes cases of classic com- 
plete transposition, corrected transposition, 
and double outlet right ventricle of the 
type in which the aorta is transposed in 
relation to the pulmonary artery. The 
generalizations concerning localization. of 
the positions of the great arteries are ap- 
plicable to both transpositions and double 
outlet right ventricle, and on conventional 
roentgenograms the two cannot be dis- 
tinguished. A classic complete transposi- 
tion is present when the aorta arises from 
the morphologic right ventricle and the 
pulmonary artery from the morphologic 
left ventricle and the atria and ventricles 
are concordant, that is, both in situs solitus 
or inversus. Most frequently, complete 
transposition occurs with situs solitus of the 
atria, situs solitus of the ventricles (dextro- 
ventricular loop), right-sided | subaortic 
conus and the aorta to the right of the 
pulmonary artery at the semilunar valve 
level. À corrected transposition 1s present 
when the location of the ventricles relative 
to the atria is discordant. Most frequently, 
corrected transposition occurs with situs 
solitus of the atria, inversion of the ven- 
tricles, left-sided subaortic conus, and aorta 
to the left of the pulmonary artery at the 
semilunar valve level. Van Praagh's*? loop 
rule states that the position of the ven- 
tricles can be identified by the location of 
the aorta. An aortic valve located to the 
right of the pulmonary valve indicates a 


* From the Departments of Diagnostic Radiology and Surgery, School of Medicine, University of Alabama in Birmingham, Birming- 


ham, Alabama. 


T Research Associate in Radiology. Presently at L'Hópital Ste. Justine, Montreal, Quebec, Canada. 
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TYPES OF INTERRELATION BETWEEN THE 
GREAT ARTERIES AT THE SEMI-LUNAR VALVE LEVEL. 


ANTERO-POSTERIOR 
AORTA ANTERIOR, 33 % 


ОЮ) SIDE BY SIDE GQ 


AORTA TO RIGHT, 5% — — AORTA TO LEFT, 10% 
I 


OBLIQUE 


AORTA TO RIGHT, 30% AORTA TO LEFT, 22 % 





AORTA 
RIGHT 


AORTA 
LEFT 


32 % 


ANTERO- 
POSTERIOR 


33 % 


35 % 


Гс. 1. Summary of the types of interrelation be- 
tween the great arteries, and their relative in- 
cidence in this series of 70 patients. 


right-sided morphologic right ventricle (d- 
ventricular loop). An aortic valve to the 
left indicates a left-sided morphologic right 
ventricle (l-ventricular loop).* 
RESULTS 

We found that the great arteries at the 
semilunar valve level may be in 3 main 
positions in patients with transposition 
and related malformations: (1) anteropos- 
terior; (2) side-by-side; and (3) oblique. 
We had previously described these posi- 
tions in double outlet right ventricle? In 
the first group the aorta was always lo- 
cated anterior to the pulmonary artery. 
In the second group, the aorta was to the 
right or to the left of the pulmonary artery. 
When the great arteries were in an oblique 


Guerin, Soto, Karp, Kirklin and Barcia 





DECEMBER, 1970 


position the aorta was almost always an- 
terior to the right or anterior to the left of 
the pulmonary artery. In only 1 case was 
the aorta posterior to the pulmonary ar- 
tery. 

The percentage distribution of the 3 
types of interrelation between the great 
arteries is shown in Figure 1. The frequency 
of these 3 types in complete transposition, 
corrected transposition and double outlet 
right ventricle is detailed in Figure 2. In 
classic complete transposition, the most 
common interrelationships were the oblique 
with the aorta to the right (Fig. 3, C and 
D; and 4, Æ and B), and the antero- 
posterior (Fig. 3, Æ and В). In 5 cases of 
complete transposition, the aorta was 
located anteriorly and to the left in relation 
to the pulmonary artery. These exceptions 
to Van Praagh's loop rule were due in each 
case to the marked right-to-left rotation of 
the heart produced by right ventricular 
hypertrophy and dextroconvex dorsal scoli- 
osis. In corrected transposition the most 
common interrelationship was either the 
side-by-side (Fig. 5, 4—D) or oblique (Fig. 
6, A and B), in both instances with the 
aorta to the left. The anteroposterior re- 
lation was less frequent than in complete 
transposition (Fig. 5, C and D). In double 
outlet right ventricle there also frequently 
was a side-by-side (Fig. 3, 4 and B) or 
oblique relationship. As shown in Figure 2, 
the aorta was to the left in 6 (1+5) cases 
and to the right in 5 (34-2). Of the 3 pa- 
tients with anteroposterior relation, 2 had 
pulmonary atresia. 

Figure 7 shows the position of the great 
arteries at the semilunar valve level re- 
lated to the visceroatrial situs, the ventricu- 
lar loop, the size of the great arteries and 
the heart axis. The visceroatrial situs was 
solitus in go per cent of the patients and 
inversus in Io per cent. No patients with 
indeterminate visceroatrial situs меге 
studied in our series. The ventricular loop 
and the position of the ascending aorta 
was concordant in all cases of complete 
transposition except in $ patients with d- 
loop, in which the aorta to the left of the 
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Fic. 2. Detail of the frequency of the 3 types of complete transposition, corrected 
transposition, and double outlet right ventricle. 


pulmonary artery was an exception to the 
loop rule. 

The position of the great arteries and 
their interrelationship could be predicted 
accurately in the majority of the cases 
from chest roentgenograms done with high 
kilovoltage technique. Difficulties arose 
when there was a marked discrepancy in the 
size of the vessels, particularly when the 
aorta was small and the pulmonary artery 
large. 


DISCUSSION 


The high kilovoltage chest roentgeno- 
graphic technique allows better visualiza- 
tion of the heart and mediastinum by in- 
creasing the contrast between air and soft 
tissue and decreasing the contrast between 
soft tissue and bones.’ With this technique 
it is possible to outline the ascending aorta 
(Fig. 3-6) in the majority of the cases 
even when the artery is not border-form- 
ing. 

The ascending aorta may be directly 
localized on conventional chest roentgeno- 
grams made in this way when it is identified 
on the right (Fig. 3, 4-D; and 4, 4 and B) 


or left (Fig. 5, /4-D; and 6, £ and B) 
mediastinal border. When the ascending 
aorta is not outlined, we try to identify 
the main pulmonary artery. The main 
pulmonary artery directly visualized on 
the left mediastinal border (Fig. 4, 7 and 
B) indicates a right-sided aorta. To locate 
the main pulmonary artery when it is not 
directly outlined in hearts with a wide 
vascular pedicle, one identifies the right 
and left pulmonary branches. If the pul- 
monary branches are at the same level and 
of the same length, the main pulmonary 
artery was medially placed indicating a 
left-sided aorta (Fig. 5, 4-D). When the 
right pulmonary artery is higher than the 
left (Fig. 6, 4 and В), the ascending aorta 
was likewise located in the left upper 
mediastinum. All except 1 of the patients 
with these arrangements had corrected 
transposition. 

When there is a narrow vascular pedicle 
and one cannot identify the ascending 
aorta or the pulmonary artery, the relative 
position of the left and right main branches 
may help to locate the main pulmonary 
artery. If the left pulmonary branch is 
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Fic. 3. (In this and subsequent Figures, (4) and (C) are frontal conventional chest roentgenograms, and 
B and D are schematic diagrams of corresponding angiocardiograms.) (4 and B) Double outlet right 
ventricle with both subaortic and subpulmonary conus and ventricular septal defect. The gastric air bubble 
to the left indicates that the visceroatrial situs is solitus. The vascular pedicle is wide as the great arteries 
are side-by-side. The ascending aorta to the right of the prominent main pulmonary artery identifies the 
normal (solitus) position of the right ventricle, according to the loop rule. (C and D) Complete transposi- 
tion of the great arteries with ventricular septal defect and oblique interrelation between the great arteries. 
The wide vascular pedicle :5 due to prominence of the ascending aorta on the right mediastinal border and 
to the main pulmonary artery on the left. There is situs solitus of viscera, atria and ventricles. AO — aorta; 
РА = pulmonary artery; КА = right atrium; RV = right ventricle; LV = left ventricle. 
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Fic. 4. (4 and В) Complete transposition of the great arteries with situs solitus of the viscera, atria and 
ventricles. Compared to Figure 2, C and D, there is a lesser degree of obliquity of the great arteries. The 
aorta to the right and the pulmonary artery to the left are identified forming the borders of the mediasti- 
num. (C and D) Complete transposition with anteroposterior relationship of the great arteries. The vas- 
cular pedicle is narrow. The ascending aorta and main pulmonary artery are not border-forming. 
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FIG. 4. (A and B) Corrected transposition with ventricular septal defect and side-by-side interrelation be- 
tween the great arteries. The dilated aorta is prominent on the left meciastinal border. The main pul- 
monary artery is medially placed with right and left branches at the same level. The left-sided location of 
the aorta indicates a left-sided right ventricle. The viscera and atria are in situs solitus. The atria and 
ver tricles are in discordant position. (C and D) Common ventricle with underdeveloped right ventricular 
sinus and large right-sided morpholozic left venrricle. The great arteries are transposed and side-by-side 
with the ascending aorta to the left of the pulmonary artery, forming a wide vascular pedicle. LA = left 
atrium; [=infundibulum. 


V | 
Vi 
T 


/FRÓNTRSI- pos 


Pailin берл аге Syms 





Vou. по, No. 4 Transposition of the Great Arteries 7 


mn 
دت‎ 


POST. 


` 
РА 
\ 
M- 
Y 
\ 
POST. 
ANT. 
V 
AO 
e У 
RV 
cA 
= 





kic. 6. (4 and B) Corrected transposition with oblique interrelation between the great arteries. The ascend- 
ing aorta is located on the left mediastinal border. The main pulmonary artery is medially placed and the 
right pulmonary branch is higher than the left. (C and D) Corrected transposition with anteroposterior 
interrelation between the great arteries. The vascular pedicle is narrow with both great arteries medially 
placed. The right and left pulmonary arteries are at the same level. There is situs solitus of the viscera and 
atria with discordant position of the ventricles. 
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лс. 7. Position of the great arteries at the semilunar valve level related to viscero-atrial situs, 
the ventricular loop, the size of the great arteries and the heart axis. 


higher than the right, the main pulmonary 
artery is usually left-sided and the aorta 
right-sided. All such cases which we re- 
viewed were complete transpositions. If 
both pulmonary branches are at the same 
level and there is an anteroposterior re- 
lationship of the great arteries, complete 
transposition occurred more frequently 
than corrected transposition. 

The identification of the position of the 
great arteries in patients with complex 
forms of congenital heart disease is a step 
in the segmental approach described by 
Van Praagh.5*!^ The 4 major cardiac 
segments to be analyzed are: (1) the vis- 
ceroatrial situs; (2) the ventricular seg- 
ment; (3) the conus or infundibulum; and 
(4) the great arteries. From a practical 
standpoint, 1t 1s helpful to obtain as much 
of this information as is possible from 
simple studies. It is important, then, that 


on conventional chest roentgenograms it is 
possible to determine the position of the 
viscera, the atria, and the great arteries in 
the majority of the cases. There was al- 
ways correspondence in the position of the 
viscera and atria in our cases. 

From the loop rule, knowing the position 
of the aorta, we can suspect the ventricular 
interrelation. On the angiocardiograms we 
confirm the position of the great arteries, 
the location of the morphologic right and 
left ventricle, and the position and degree 
of development of the conus or infundi- 
bulum. 

There exceptions to Van 
Praagh’s loop rule in our cases of side-by- 
side and anteroposterior interrelation be- 
tween the great arteries. Five exceptions 
to the loop rule occurred in patients with 
complete transpositions with dextroven- 
tricular loop and oblique interrelated great 
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arteries with the aorta anterior and to the 
left. The other exception was a case of 
double outlet right ventricle, situs solitus 
of atria and ventricles, and left-sided aorta. 

Thus it is of prime importance to locate 
the ascending aorta on the conventional 
chest roentgenograms to establish the in- 
terrelation between the great arteries and 
the position of the ventricles. The following 
are the factors affecting the identification 
of the ascending aorta in the conventional 
chest roentgenograms: (1) the position of 
the aorta in relation to the main pulmonary 
artery; (2) the relative size of the great 
arteries; (3) the position of the heart axis; 
and (4) the rotation of the heart and de- 
gree of right ventricular hypertrophy. 

When an anteroposterior interrelation- 
ship of the great arteries occurs, the relative 
size of the arteries is the most important 
factor in the visualization of the aorta. In 
every case of pulmonary atresia and in 
most cases with severe pulmonary stenosis, 
the aorta was directly identified on the 
chest roentgenograms. When the great 
arteries are side-by-side, the position of the 
vessels is more important than their rela- 
tive size in the identification of the aorta. 
In oblique interrelationship the aorta is 
more easily seen as a border-forming struc- 
ture when it is on the left. This is a cons- 
equence of the degree of right ventricular 
hypertrophy and the clockwise rotation of 
the heart. Thus the aorta is prominent 
even when it is not enlarged and smaller 
than the pulmonary artery. 

The position of the heart axis (levo- 
cardia or dextrocardia) was not an impor- 
tant factor in the identification of the 
aorta.! [n dextrocardias with levoventricu- 
lar loop, the aorta was more often directly 
identified to the left in 10 of 12 cases 
studied, because the side-by-side and ex- 
treme oblique positions were more frequent. 


SUMMARY 


To determine the relative position of the 
aorta and pulmonary artery in conven- 
tional chest roentgenograms, a correlative 
study with large roll flm angiocardiograms 
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was made in 70 cases of transposition of the 
great arteries, including 14 cases of double 
outlet right ventricle of the transposition 
type. 

We found 3 main types of interrelation 
between the great arteries: anteroposterior, 
oblique and side-by-side. 

From the interpretation of the conven- 
tional high kilovoltage roentgenogram it 
was possible to determine the position of 
the great arteries in the majority of the 
cases with levoventricular loop and left- 
sided aorta. [n patients with dextroventri- 
cular loop and anteroposterior relationship 
between the great arteries, it was more 
dificult to identify the position of the 
arteries. 

Six exceptions to the loop rule occurred 
in 70 cases. 


Alberto Barcia, M.D. 

Department of Diagnostic Radiology 
University of Alabama Medical Center 
Birmingham, Alabama 35233 
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accomplished through the use of anew, 
patented special five-layer combination of 
shielding materials. (For the technically 
curious, see: Radiology, January 1966, 
Page 146.) : 

Wear the Picker Lite-Gard: why fight 
gravity any more than absolutely necessary 
Picker Medical Products Division, 

595 Miner Road, Cleveland, Ohio 44143 


The "single source responsibility" company 
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ROENTGENOGRAPHIC MEASUREMENT OF ARTERIAL 
NARROWING* 


Ву Е. A. BERNE, M.D., W. P. LAWRENCE, M.D., and №. Н. CARLTON, PH.D. 


AUGUSTA, 


NGIOGRAPHIC demonstration of the 

degree of arterial stenosis has routinely 

been calculated as a percentage of the nor- 

mal lumen diameter." Our purpose is to 

demonstrate the conceptual errors asso- 

ciated with occlusions and to make sug- 
gestions for minimizing these errors. 


MATERIAL AND METHOD 


Phantoms simulating occluded arteries 
were constructed from glass tubing with 
parafün plaques secured to the wall by 
gentle heating. Phantom A was designed 
to simulate a recanalized thrombus (Fig. 
1, 4 and B) and Phantom B was formed to 
occlude more than şo per cent of the lumen 
of the tube (Fig. 2, Æ and B). The glass 
tubes were filled with conray and placed in 
a water phantom. Roentgenograms (70 kv., 
80 mas.) were taken at 45? intervals in a 
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plane perpendicular to the longitudinal 
axis of the tubes. The actual occluded areas 
were measured graphically from photo- 
graphs taken along the longitudinal axis 
of the phantom. 
RESULTS 

Per cent occlusion with respect to di- 
ameter was calculated by conventional 
means for each individual view, then by 
averaging 2 measurements go^ apart, 3 
measurements 45^ apart, and 4 measure- 
ments 45° apart. Only the minimum di- 
ameter of the main column of the contrast 
medium was measured, even for roentgeno- 
grams with multiple interfaces. Table 1 
contains the per cent occlusion calculated 
bv a ratio of lumen diameters for Phan. 
toms À and B. It also contains per cent 
area occlusion for Phantom A (recanalized) 





Fic. т. (4) Diagram simulating annular narrowing of the lumen of an artery. (B) Roentgenograms taken at 
45? rotations in a plane perpendicular to the longitudinal axis of Phantom A. 


* From the Department of Radiology, Medical College of Georgia, Augusta, Georgia. 
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uibb takes the mercury 
out of kidney scanning. 
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Fic. 2. (4) Diagram of a stylized plaque in an artery. Note that the apparent occlusion depends on the 
orientation. (B) Roentgenograms taken at 45° rotations in a plane perpendicular to the longitudinal axis 
of Phantom B. 


calculated by a ratio of the cross sectional Tape I 
areas (d= I» 4). MEASUREMENT OF BLOOD VESSEL OCCLUSION 

The actual cross sectional occluded area = 
for Phantom A (Fig. 1, Æ and В) is 61 per Phan- Phan- Phan- 
cent. Calculation of a conventional ratio of oe OMA сга tom В 
diameters gives the impression that the ник жй Per Cent ыбы se 
occlusion is approximately 35 per cent ак late at Occlusion d 
while the ratio of the cross sectional areas diameter) FF diameters) 
calculated by finding the average diameters = —- 
is much closer to the true value. o 34 57 5! 

It may be seen that a single view of 45 p d 79 
Phantom B (Fig. 2B) gives the impression te ee a 
of a 35 per cent variation in occlusion. = i | 
Averaging multiple views results in a vari- о, 90 35 7 08 
ation of 16 per cent for 2 views at 90°, 10 45, 135 Ж 55 81 
per cent for 3 views at 45° intervals, and 3 9 35 57 71 
per cent for 4 views at 45° intervals. bei i ii did z 

DISCUSSION рн = X 1 
45, 90,135 34 58 82 

The data presented above serve to dem- 90, 135, 180 34 58 76 
onstrate some of the fallacies inherent in 135, 199, 225 35 57 75 
the usual practice of reporting arterio- — | GEST = 

: : : 6 - Р О, 45, 90,135 35 5 5 
graphic occlusion in terms of a гапо of 4ç, 90,136,180 33 z5 e 
luminal diameters. No method presently дро, 135, 180, 225 34 58 78 
exists for demonstrating the actual area of 135, 180, 225, 270 34 56 77 
occlusion with complete accuracy. Figure | I 

; Actual value 61 61 75 


14 shows diagrammatically an "artery' 


The new Renotec Kit. 
(Technetium 99m- Diethylenetriamine Pentaacetic Acid [DTPA]) 


The Non-Mercurial 
Renal Scan 


A convenient, easy-to-use kit 
for preparing technetium 99m- 
DTPA~a renal scanning com- 
pound that gives you all these 
advantages: 

* low radiation exposure to the 
kidney 

* sustained activity in the kid- 
ney for conventional rectilinear 
scans 

* doses prepared in minutes, 
utilizing "Те eluate from your 
Squibb generator. 

After intravenous injec- 
tion, "Tc-DTPA is rapidly 
cleared by the normal kidney. 
Sufficient activity remains in 
the kidney, however, to permit 
conventional scans at two 
hours after injection. 

Unlike radiomercurial 
compounds for renal scanning, 
the much shorter physical half- 
life of technetium 99m (only six 
hours) greatly reduces the ra- 
diation exposure to the kidney. 


Toxicity due to DTPA is not a 
major problem with the dose of 
chelate administered in sub- 
jects with either normal or de- 
pressed renal function. 

With Renotec, doses can 
be prepared in minutes, as you 
need them, utilizing the "Tc 
eluate from your Technetope® 
II (Technetium 99m) Sterile 
Generator. 


New Versatility For Your 
Squibb Generator 


The Technetope II (Tech- 
netium 99m) Sterile Generator 
provides a means of obtaining 
a sterile, non-pyrogenic supply 
of technetium 99m for use with 
two different Squibb diagnos- 
tic kits: the new Renotec (‘Tech- 


netium 99m-DTPA) Kit and 
the Tesuloid® (Technetium 
99m-Sulfur Colloid) Kit (an 
easy-to-use kit for preparfhg 
technetium 99m-sulfur colloid 
solution for liver and spleen 
scanning). 





















See next page for brief summary. 
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with a "recanalized" diameter equal to 2 
the artery diameter. An arteriogram in this 
case would imply an occlusion of only 50 
per cent if compared as a ratio of diameters. 
It is important to realize that this would 
be obtained for any orientation of the 
arterv. The area actually occluded in this 
example is 75 per cent. It may be seen that 
a simple ratio of diameters in this case will 
always underestimate the actual cross sec- 
tional occlusion. For example, when the 
ratio of diameters implies 80 per cent oc- 
clusion the actual value is 96 per cent and 
when the ratio is 20 per cent the real oc- 
clusion is 36 per cent. It 1s our opinion 
that in the case of annular narrowing (e.g., 
recanalized thrombus), arteriograms should 
thus be interpreted in terms of a ratio of 
cross sectional areas rather than a ratio of 
diameters. 

A different situation occurs when the 
occlusion is due to a single plaque. The 
degree of occlusion may be either under- 
estimated or overestimated depending on 
the orientation of the artery and the shape 
of the plaque. This is demonstrated in 
Figure 24. The case of a plaque occluding 
the lumen does not lend itself to a simple 
roentgenographic determination of area. 


Measurement of Arterial Narrowing 
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The per cent occlusion may be established 
by taking multiple views and averaging the 
values obtained by the ratio of diameters 
method. It is our opinion that in order to 
minimize error, at least 3 projections, in- 
cluding the anteroposterior, lateral, and 
one oblique should be obtained. 


SUMMARY 


Arteriograms demonstrating annular 
narrowing should be interpreted in terms of 
area rather than a ratio of diameters. In 
the case of a plaque an anteroposterior, 
lateral, and one oblique projection should 
be obtained in order to make a reasonably 
accurate estimate of the per cent occlusion 
using the ratio of diameters method. 


Е. A. Berne, M.D. 
Department of Radiology 
Medical College of Georgia 
Augusta, Georgia 30902 
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New Renotec Kit 
(Technetium 99m-Diethylenetriamine Pentaacetic Acid [DTPA]) 


The non-mercurial renal scan. 


The RENOTEC (Technetium 99m- 
Diethylenetriamine Pentaacetic Acid 
[DTPA]) Kit includes: 1) 5 vials (2 cc. 
each) of Sterile Reaction Solution pro- 
viding 5 mg. ferric chloride per cc. and 
2.5 to 5 mg. ascorbic acid per cc.; 2) 5 
Unimatic® Disposable Syringes (2 cc. 
each) containing Sterile 0.07N Sodium 
Hydroxide Solution providing 2.8 mg. so- 
dium hydroxide per cc.; and 3) 5 Unima- 
tic Disposable Syringes (2 cc. each) 
containing Sterile DTPA Solution pro- 
viding 2.5 mg. diethylenetriamine penta- 
acetic acid per cc. 

The TESULOID (Technetium 99m-Sul- 
fur Colloid) Kit includes: 1) 5 vials (3 cc. 
each) of Sterile Sulfur Colloid Reaction 
Mixture providing 4 mg. sodium thiosul- 
fate, 3 mg. gelatin, 8.5 mg. potassium 
phosphate, and 0.93 mg. disodium ede- 
tate per cc.; 2) 5 Unimatic Disposable 
Syringes (2 cc. each) containing Sterile 
0.25N Hydrochloric Acid Solution pro- 
viding 9 mg. hydrochloric acid per cc.; 
and 3) 5 Unimatic Disposable Svringes 
(2 cc. each) containing Sterile Buffer So- 
lution providing 35 mg. sodium biphos- 
phate and 10 mg. sodium hydroxide per 
cc. 

TECHNETOPE II (Technetium 99m) 
Sterile Generator provides a means of 
obtaining a sterile, non-pyrogenic supply 
of technetium 99m as sodium pertechne- 
tate. 

Warnings: The contents of the syringes 
in the Renotec Kit and the Tesuloid Kit 
should not be injected directly into a 
patient. 

Usage in pregnancy —These agents 
should not be administered to women 
who are pregnant or who may become 
pregnant and during lactation unless the 
indications are exceptional and the need 
for the agent outweighs the possible po- 
tential risk from the radiation exposure 
involved. 

Since sodium pertechnetate “"Tc may 
be taken up by the fetus and excreted in 
human milk, administration of the prep- 
aration during pregnancy and lactation 
is not recommended. 

Formula feedings should be substituted 
for breast feedings if these agents must 
be administered to the mother during 
lactation. 

“™Te-DTPA, “@Tc-S colloid, and sodium 
pertechnetate “Tc should not be admin- 
istered &o persons less than 18 years of 
age unless the expected benefit outweighs 
the hazards. It should be noted that 
although rafliopharmaceuticals are not 
generally used in individuals under 18, 
procedures using '""Tc-DTPA or *"Tc-S 
colloid are occasionally necessary in such 
patients. The low internal radiation dos- 
age of ""Tc-DTPA makes it a very satis- 
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factory agent when scans of the kidney, 
brain, or blood vessels are necessary in 
young patients. The low internal radia- 
tion dosage of """Tc-S colloid makes it a 
very satisfactory agent when liver or 
spleen scans are necessary in voung pa- 
tients. 

Radiopharmaceuticals, produced by nu- 
clear reactor or cyclotron, should be used 
only by physicians who are qualified by 
specific training in the safe use and safe 
handling of radioisotopes and whose ex- 
perience and training have been ap- 
proved by the appropriate federal or 
state agency authorized to license the 
use of radioisotopes. 

When obtaining elutions from Technetope 
II (Technetium 99m) Sterile Generator, 
proper radiation safetv precautions 
should be maintained at all times. The 
column containing *Mo need not be re- 
moved from the lead shield at any time. 
There is a high radiation field surround- 
ing an unshielded column. Solutions of 
sodium pertechnetate “"Te withdrawn 
from the generator should always be ade- 
quately shielded. The early elutions from 
the generator are highly radioactive. Im- 
portant: Since material obtained from 
the generator may be intended for intra- 
venous administration, aseptic technique 
must be strictly observed in all handling. 
The stoppers of the eluent bottle, of the 
elution tube, and of the collecting vial, 
as well as both rubber closures in the gen- 
erator column, should be swabbed with a 
suitable germicide before each entry. All 
entries into the generator column must 
be made aseptically with sterile needles. 
Only the eluent provided should be used 
to elute the generator. Use a fresh milk- 
ing tube and collecting vial for each elu- 
tion; sufficient equipment is provided for 
this purpose. All equipment used to col- 
lect or administer sodium pertechnetate 
"Те must be sterile. Do not administer 
material eluted from the generator if 
there is any evidence of foreign matter. 
NOTE: The Renotec Kit and the 
Tesuloid Kit are not radioactive. How- 
ever, after the eluted “"Tc is added, 
adequate shielding of the resulting pre- 
paration should be maintained. 
Precautions: When using radioactive 
material, care should be taken to insure 
minimum radiation exposure to the pa- 
tient (i.e., by using the smallest dose of 
radioactivity consistent with safety and 
validity of data) as well as to all person- 
nel directly or indirectly involved with 
the patient. Before a test is repeated in 
the same patient, the need should be 
carefully evaluated; this is especially 
true in younger patients. 

Each elution from Technetope II (Tech- 
netium 99m) Sterile Generator should be 


assayed before use for ^" Tc activity and 
for the possible presence of “Mo. Mate- 
rial containing more than 5 microcuries 
of "Mo per dose of "Tc pertechnetate 
exceeds Atomic Energy Commission lim- 
its and should not be administered. Poor 
gastrointestinal absorption of an oral 
dose of pertechnetate and resultant low 
blood radioactivity levels have been ob- 
served in the postprandial state, in seri- 
ously ill patients, and in a small number 
of normal, fasting individuals. Since per- 
technetate is concentrated by the gastric 
mucosa and the salivary glands, secre- 
tions of the digestive tract are radioactive 
and may cause artifacts on the cranial 
scan. Therefore, all possible care should 
be taken to avoid extracranial contami- 
nation, not only for the protection of pa- 
tients and of hospital personnel but aiso 
to avoid obtaining a falsely positive scan 
due to extracranial radiation. Any condi- 
tion which alters the blood-brain barrier 
or the normal cranial vasculature may 
cause abnormal areas of increased radio- 
activity. The brain scan with sodium per- 
technetate “Tc is therefore likely to be 
abnormal in patients with scalp contu- 
sions or acute head injuries. Following a 
craniotomy, uptake of radioactivity is 
increased throughout the operative field, 
usually for only a few weeks but in some 
instances for prolonged periods. Since 
cerebral radiographic techniques tem- 
porarily affect the blood-brain barrier, 
brain scanning with sodium pertechne- 
tate “Те should precede cerebral angi- 
ography when possible, or should be 
postponed for several days thereafter. A 
negative brain scan does not rule out the 
possibility of a lesion and should there- 
fore never be considered diagnostically 
conclusive. Because the normal vascular 
structures are more apparent on a """Tc 
pertechnetate scan than on a radiochlor- 
merodrin scan, and because the choroid 
plexus may be visible, it is particularly 
important to recognize the appearance 
of a normal brain scan when “Tc per- 
technetate is used, in order to avoid in- 
correct interpretation. 

NOTE: The Renotec Kit and the 
'Tesuloid Kit were designed for use with 
the sodium pertechnetate eluate ob- 
tained from a Technetope II Sterile Gen- 
erator. It is recommended that only 
Technetope II be used as the source of 
sodium pertechnetate with the Renotec 
Kit and the Tesuloid Kit unless the user 
has demonstrated that other sources of 
""VTe are consistently compatibl* and 
meet the standards of Technetope II. 


Medotopes * 
SQUIBB wal 
Division of Nuclear Medicine Мм, 
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PITFALLS IN THE ULTRASONIC DIAG- 
NOSIS OF PERICARDIAL EFFUSION* 


By WILLIAM J. CASARELLA, M.D., and BERNARD О. SCHNEIDER, M.D.f 


NEW YORK, NEW YORK 


A! THOUGH Edler and Hertz? the 
4 Swedish pioneers of ultrasonic cardio- 


1 ў 


graphy, first advanced the theory behind 
detection of pericardial 
effusion in 1955, IO years passed before 
Feigenbaum ef a/.^* introduced the tech- 
nique in the United States. Since then 
several studies have appeared extolling the 
validity of the E 


sharply criticizing its usefulness." 


the ultrasonic 


procedure” or 
15 

We undertook the technique of echo- 
cardiography in a clinical setting to deter- 
mine its accuracy and to explain the origin 
of any pitfalls in interpretation and tech- 
nique. It was hoped that enumeration of 
our sources of error would be helpful in 
avoiding them in the future. We found that 
we encountered pitfalls that others had 
described previously and also found other 
sources of error which could frequently be 
troublesome. 


METHOD 

One hundred consecutive patients re- 
ferred for the evaluation of possible peri- 
cardial effusion constitute the study group. 
The Physionic Portascan model MDU-661 
BU-B equipped with a storage oscilloscope 
for all p The 
time-motion mode was emploved in all 
patients, and Polaroid photographs of the 
electronically stored scans were made. 


was used echocardiograms. 


In all cases the examination was done at 
the bedside without patient discomfort or 
interruption of medical care. Clinical sus- 
picion of pericardial effusion was based on 
unexplained cardiomegaly, decreased volt- 
age on pericardial 
friction rub, pulsus paradoxus, or conges- 


electrocardiography, 
tive failure of unknown etiology. None of 
the patients had a definitive diagnosis of 


From the Dep: 
T Attending ra 





pericardial effusion before the ultrasound 
scan was performed. 

The patients were all studied in the 
supine position using a one megacycle 
barium titanate crystal transducer coupled 
to the skin by a water soluble transmission 
gel. The transducer was usually placed in 
the fourth or fifth interspace to the left of 
the sternum and aimed directly posterior. 
The sensitivity control was always started 
at zero and gradually increased until a 
major echo was obtained from the posterior 
heart wall. This usually appeared at : 
depth of 9—14 cm. from the anterior chest 
wall. If the dominant echo is seen to be 
beating synchronously with the pulse, it 
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Fic. т. 
satile left ventricular wall. No separate pericardial 


А normal echocardiogram showing a pul- 


echo is seen. 


irtment of Radiology, Columbia-Presbyterian Medical Center, New York, New York. 
liologist, Crouse Irving-Memorial Hospital, Syracuse, New York; Clinical Instructor of Radiology, Upstate Med- 
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PRINCIPLES OF SOUND CONSTRUCTION 





Icosahedron 


To a mathematician or engineer this shape is beautiful . . . because its design is based or 
principles of sound construction. Function is foremost. Non- essential frills are eliminated 


So too with Continental X-ray products. We always strive to produce the best engineere 
equipment in the field. We are interested in sound construction rather than just surface 
appearance. And we have never compromised on a component or a design merely tc 
maintain a low price. 


Maybe that's why we're the only X-ray equipment manufacturer Џини MA ml 
that has*the confidence to back up its’ products with a full ИШ» ТЇ) | 
five year guarantee. ии TT hi me 


X-RAY CORPORATION 


1536 North Clybourn Avenue, Chicago, Illinois 60610, U.S.A. (312) 642-3711 
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Fic. 2. A typical pericardial effusion. The pulsatile 
left ventricular echo is separated from the dom- 
inant stationary posterior pericardium-lung inter- 
face by an echo-free clear space of pericardial 


fluid. 


will inscribe a sinusoidal curve when the 
vertical sweep time-motion mode is used on 
the storage oscilloscope. When a single 
pulsating echo was obtained, a pericardial 
effusion was considered to be absent (Fig. 
1). A dominant stationary echo from this 
area may represent the pericardium sep- 
arated from the pulsatile myocardium by 
acoustically clear fluid. In this situation, 
further increase in the strength of the input 
signal will detect the posterior wall of the 
left ventricle pulsating anterior to the 
static pericardium (Fig. 2). 

The choice of final position of the trans- 
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Ultrasonic Diagnosis of Pericardial Effusion 
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Fic. 3. The pericardium тау show definite pulsation. (4 and В) These 2 scans were done оп the same patient 
with lupus erythematosus. (4) The pulsatile pericardium is seen. (B) By increasing the gain of the ultra- 
sonic signal, the myocardium is detected anterior to the pericardium in this patient with proven pericardial 


effusion. 


SUPER-8 
MOTION-PICTURE 
STUDY. 

SELECTED FRAMES. 
ANTERIOR VIEW. 





R ~3.4 SEC. FOLLOWING INITIAL L 
DETECTION OF ABNORMALITY 
ON PERSISTENCE SCOPE. 





R ~2.7 SEC. LATER. L R ~11.6 SEC. LATER. L 


ARTERIOGRAPHIC 
STUDY. 

RIGHT OBLIQUE 
VIEW. 


STATIC SCINTIPHOTO. 
ANTERIOR VIEW. 










THE PHO/GAMMA 
SCINTILLATION CAMERA. 
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Fic. 4. The echocardiogram of a patient with locu- 


lated anterior pericardial effusion. A single echo 
is obtained from the posterior wall. The strongly 
pulsatile echo represents the anterior surface of the 
right ventricle displaced far posterior and mas- 
querading as a stenotic mitral valve. 


ducer must be made on the basis of trial 
and error. The position of the vertical or 
horizontal 
changes in transducer placement. In a pa- 


cardiac axis can necessitate 
tient with hyperinflated lungs secondary to 
emphysema or asthma, an adequate scan 
may be obtainable only in full expiration 
when the air filled lung is no longer inter- 
posed between the chest wall and anterior 


pericardium. 
RESULTS 


In judging the value of the echocardio- 


William J. Casarella and Bernard O. Schneider 
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gram, only the initial study was considered 
although many separate scans were often 
done on the same patient. The scans done 
prior to anv other confirmatory study were 
felt to be a more objective test than those 
performed for follow-up purposes. There- 
fore in all 100 cases the diagnosis was in 
doubt at the time of echocardiography. Of 
these patients, 36 had positive ultrasonic 
evidence of pericardial effusion, and 64 were 
negative. Of the 36 positive cases, 21 were 
confirmed by CO, angiography, angio- 
cardiography, pericardiocentesis, surgery 
or autopsy. The remaining 15 were not 
studied further because the other clinical 
data were deemed sufficient to provide the 
correct diagnosis or because the presence of 
pericardial fluid was of secondary impor- 
tance, and no specific intervention was 
contemplated. Of the 21 positive echo- 
cardiograms that had confirmatory studies, 
2 were falsely positive. 

Of the 64 negative cases, only 15 were 
studied by other means. In 13 of 15 cases, 
the lack of pericardia 
firmed. Two instances 


effusion was con- 
of false negatives 
vere found. Aside from these 4 false results, 
we encountered several potential errors in 
interpretation and technique which could 
have led to an incorrect diagnosis. Analysis 
of these pitfalls resulted in changes in 
technique which hopefully will improve the 
accuracy of echocardiography. 

The following pitfalls in the interpreta- 
tion of the echocardiogram were encoun- 





tered: 


I. THE PULSATILE PERICARDIUM 


This potential error is the result of a 
pericardium which does not oblige the 
examiner and remains stationary in the 
presence of pericardial effusion. Errors in 
interpretation occurred when a single beat- 
ing structure was seen in the area of the 
posterior wall of the left ventricle and mis- 
taken for myocardium when it in fact repre- 
sented a pulsatile pericardium. Since the 
pericardium-lung interface produces the 
dominant posterior wall echo,?? it will 
always appear first as the gain sensitivity is 
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Th Сг bral “Flew” “tudy 


Evaluation of Cerebral Vascular “Flow” 
with the Nuclear-Chicago Pho/Gamma" Scintillation Camera 


In this technique using technetium pertechnetate 
for dynamic study of vascular "flow" pathways (both 
intra- and extra-cranially), the Pho/Gamma Scintilla- 
tion Camera is equipped with the Nuclear-Chicago 
Super-8/Persistence Scope. 


SETTING-UP. The standard 4000 parallel-hole col- 
limator is used. The area to be visualized includes the 
patient's neck and head. With the patient in the supine 
position, the Pho/Gamma detector is positioned 
touching the tip of the nose. This orientation can be 
readily achieved, because of the Pho/Gamma de- 
tector's positioning flexibility. 


ISOTOPE AND DOSE. An intravenous injection of 
10 mC of 99mtechnetium pertechnetate is administered, 
preferably in one of the antecubital veins. No attempt 
is made for a bolus injection. 


DATA ACCUMULATION AND DISPLAY. At the first 
detection of events on the persistence scope (which 
displays data in live "fluoroscopic" fashion), the 
scope display is filmed with the Super-8 movie cam- 
era. Frame rate is 32 per second. Filming is stopped 
when the recirculation phase is detected — usually 
about one minute after the beginning of the study. 

Then, approximately one hour later, conventional 
sctntiphotos are taken, in a variety of viewing posi- 
tions, each representing approximately 250,000 
counts. 

The motion-picture film is subsequently viewed with 
the Super-8 Analyst projector in slow, fast, or stop- 
motion, as necessary for evaluation. 

These Pho/Gamma-generated data can also be 
recorded, in high-resolution digital form, on the 
Nuclear-Chicago Data-Store/Playback Accessory or 
on the CDS-4096 Clinical Data System. With either of 
these system accessories, patient data can be stored 
and then re-played, processed, and manipulated at 
the clinician's discretion. The result is an increased 
range of analysis, yielding additional qualitative and 
quantitative data. 


CASE HISTORY. The clinical study illustrated on 
the opposite page is of a patient with the following 
history: Male, 51 years old. Three-month history of 
intermittent episodes (one to three minutes duration) 
of right visual-field constriction. Physical examination 
negative, except for slight blurring of right optic disc. 


EVALUATION. In the selected frames from the 
Super-8 motion-picture film shown at left, these clin- 
ically relevant indications are seen: Frame 119, there 
is no isotope flow through right carotid artery ‘path- 
way (arrow); note also outline of anterior and middle • 
cerebral artery pathways, with relatively decreased 
concentration in right hemisphere. In Frame 158 (cap- 
illary phase), block in right carotid pathway is still 
evident. In Frame 204 (venous phase), delayed arterial 
perfusion in the right hemisphere begins. And, in 
Frame 490, recirculation with evident delayed arterial 
perfusion in right hemisphere is seen. 

The static scintiphoto shown is essentially negative 
for any evidence of abnormal isotope accumulation, 
as were a number of other scintiphotos taken following 
the Super-8 study. 


CONCLUSIONS. In this case, detection and local- 
ization of an abnormal "flow" pattern in the Super-8 
dynamic study—but not in the static scintiphotos—led 
to a meaningful differential diagnosis. To this end, a 
serial arteriographic study was performed. The radio- 
graph selected from that study reveals complete oc- 
clusion (arrow) of the right internal carotid artery at 
the bifurcation with the external carotid on the right. 
The intra-cranial problem was therefore shown to be 
the result of extra-cranial pathology. 

Thus the Pho/Gamma Scintillation Camera permits 
the use of a relatively innocuous, yet rapid, technique 
to produce supplementary diagnostic information. 
This information can provide direction for the use of 
other investigative techniques and make possible a 
more definitive diagnosis. 0-225 
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slowly increased. If the study is stopped at 
this point, the left ventricle pulsating more 
anterior to the pericardial lung interface 
will be missed. This situation will lead to a 
false negative reading. We have noted this 
phenomenon in both cases of tuberculous 
pericarditis in our series, and it was the 
cause of one false negative report. Figure 3, 
A and B, shows an example of this problem 
in a patient with systemic lupus егу- 
thematosus. 
2. THE LOCULATED EFFUSION 

In cases of pyogenic or tuberculous peri- 
carditis there may be areas of adherence be- 
tween epicardium and pericardium. If this 
area lies directly posterior over the left 
ventricle, a false negative result may be 
obtained. Exactly this situation was the 
cause of a false negative result in a patient 
with tuberculous pericarditis. In this case 
the effusion was loculated anteriorly and 
laterally. The amount of anterior fluid was 





®. 


Fic. 5. A right-sided angiocardiogram of a patient 
with a loculated pericardial effusion secondary to 
tuberculous pericarditis. The anterior surface of 
the right ventricle is displaced posteriorly and 
straightened by the loculated pericardial fluid. 
The posterior heart wall was tightly adherent to 
the pericardium. 
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Fic. 6. The levophase of a venous angiocardiogram 
in a patient with pericardial effusion. The posterior 
heart surface is seen to course obliquely in the 
pericardial sac. The amount of separation of 
myocardium and pericardium depends on the 
position of measurement as well as the amount of 
fluid present. 


so great that the anterior wall of the right 
ventricle was displaced 8 cm. posterior and 
was mistaken for a stenotic mitral valve 
(Fig. 4). This potential pitfall underlines 
the necessity for carefully checking both the 
anterior and posterior walls of the heart as 
well as localizing the mitral valve position 
in every case. At surgery this patient had 
adherence of the pericardium and left 
ventricle to such a degree that they could 
not be separated (Fig. 5). 
3. THE UNEVEN DISTRIBUTION OF FLUID 

It is clear from angiographic studies and 
experimental work? that pericardial fluid 
does not encase the heart in a shell of uni- 
form thickness. In some areas the peri- 
cardium and epicardium may be almost in 
contact although there is no fixed ad- 
herence of the two surfaces. This caused 
some confusion in one case and renders 
virtually useless any attempt to accurately 
estimate the amount of effusion present by 
measuring the width of the effusion at one 
point. In most angiocardiographic studies 
of pericardial effusion the left ventricle was 
seen to lie obliquely in the pericardial sac 
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Fic. 7. (4 and B) Using an overly strong signal can artifactually obliterate an effusion. (4) The scan gives 
x ә А 2 d Е . А ә š . r = š 
the impression of a false negative. (B) On reducing the signal the true nature of the pericardial effusion is 


seen. 


resulting in varying degrees of separation 

between the epicardium of the left ventricle 

and the posterior pericardium (Fig. 6). 
4. THE OVERLY STRONG ECHO INPUT SIGNAL 

We have already discussed the possi- 
bility of false negative results from a pul- 
satile pericardium. This is a consequence of 
using too weak an input signal with the 
result that the less reflective myocardial 
surface is missed. 

False negative results may also be ob- 
tained from using an input signal that is 
excessively strong (Fig. 7, Æ and B). This 
causes the echo-free clear space between the 
epicardium and pericardium to be filled in 
by extraneous static thereby obscuring a 
pericardial effusion. 

$. THE IMPRESSION OF EXTRACARDIAC 
MEDIASTINAL STRUCTURES 


As Feigenbaum et al. f Goldberg et a/.,° and 


Soulen ef a/. have described, mediastinal 
structures can produce false negative or 
positive scans because of interfering echoes 
from the spine, pulmonary veins, or aorta. 
Also a medial placement may result in con- 
fusion of the mitral annulus with the pos- 
terior wall of the left ventricle. We obtained 
false negative scans in cases where the 
transducer was angled very slightly medial 
to a point where a positive pattern was 
obtained. 
the aorta may indent the pericardium 
thereby displacing fluid and apposing it to 
the epicardium (Fig. 8, 7 and В). To avoid 
this possibility, the transducer must be 
placed lateral to the aorta. This can be done 
by locating the mitral valve and directing 
the ultrasound beam well lateral to it. In 
patients with a tortuous aorta, the beam 
may have to be directed more laterally than 
usual. 


Mediastinal structures such as 


permit 


ae 
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Fic. 8. (4) The echocardiogram could easily be misinterpreted as negative. By angling the transducer only 
a few millimeters medially, the effusion pattern was obliterated by mediastinal structures such as the aorta 
impressing the pericardium against myocardium. (B) The scan reveals a typical pericardial effusion pattern 
in a patient with subacute bacterial endocarditis. 


6. LEFT PLEURAL EFFUSION Direct the ultrasonic beam well lat- 


ws) 


A false positive study may be obtained in eral of the mitral valve. 
the presence of left pleural effusion if the 4. Turn the gain sensitivity to zero and 
pleural fluid insinuates itself between the gradually increase it until posterior 
heart and pleural surface?! (Fig. 9). If structures are seen. Continue to in- 
pleural effusion is present, the patient crease the gain to rule out the possi- 
should be examined in the upright or lat- bility of the pulsatile pericardium 

eral decubitus position. artifact. 

5. Direct attention to the anterior heart 
DISCUSSION surface where a clear separation of 
Recognition of these major pitfalls has chest wall and anterior epicardium of 
led to the evolution of the following proce- the right ventricle may give support- 
dure in performing an echocardiogram. ing evidence to the diagnosis of peri- 


cardial effusion. It may be the only 
positive evidence of pericardial effu- 
sion if the fluid is loculated. 


1. Evaluate the chest roentgenogram to 
ascertain the presence of left pleural 
effusion or a markedly tortuous aorta. 
Locate the mitral valve and annulus The echocardiogram is a useful adjunct 
and note its position as well as its in the diagnosis of pericardial effusion. Its 
distance from the anterior chest wall. innocuous nature and safety are great ad- 
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Fic. 9. The echo appearance of a patient with lupus 
erythematosus who had both pleural and peri- 
cardial effusions. The pleural fluid is seen posteri- 
orly between pericardium and pleural surface. 
This shows how pleural fluid can insinuate itself 
between pleura and pericardium апа produce 
false positive echocardiograms. 


vantages. Its accuracy approached go per 
cent in our series, but serious errors and 
potential pitfalls were encountered. Rec- 
ognizing the 6 pitfalls described above 
should increase the accuracy of the proce- 
dure and further establish its usefulness. 


SUMMARY 


In a series of 100 consecutive patients, 
the echocardiogram was found to have an 
accuracy approaching go per cent in the 
diagnosis of pericardial effusion. Analysis of 
errors and recurring problems revealed 6 
pitfalls in interpretation. They are the 
pulsatile pericardium, the loculated effu- 
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sion, the uneven distribution of fluid, the 
overly strong ultrasonic input signal, the 
impression of extracardiac mediastinal 
structures, and left pleural effusion. 


William J. Casarella, M.D. 
Department of Radiology 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 


We wish to thank Dr. Kent Ellis for his 
help in interpreting the angiocardiograms 
and for his many helpful suggestions and 
encouragement. 
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TRANSPOPLITEAL VENOGRAPHY: AN ALTERNATE 
METHOD FOR EXAMINATION OF THE 
ILIOFEMORAL VEINS AND 
INFERIOR VENA CAVA* 


By BRIAN К. SCHNIER, M.D., HARVEY М. GOLDSTEIN, M.D., and 
RONALD A. CASTELLINO, M.D. 


STANFORD, CALIFORNIA 


RANSPOPLITEAL venography is an 

alternate method for evaluating the 
iliofemoral venous system and inferior vena 
cava. Since this technique was introduced 
by Harrell and Grollman;?? no other reports 
have appeared evaluating its simplicity and 
usefulness. 

The purpose of this communication is to 
describe our experience with transpopliteal 
venography and reaffirm its value in se- 
lected cases. 


METHOD 


The popliteal artery is palpated in the 
popliteal crease while the patient is in the 
prone position and the knee slightly flexed. 
After sterile preparation, the skin lateral to 
the artery is infiltrated with a local anesthe- 
tic. The subcutaneous tissues and underly- 
ing fascia are carefully spread with a hemo- 
stat after nicking the anesthetized skin. F16. 1. A 78 year old male developed progressive 
An 18 gauge arterial needle is used to 
puncture the popliteal vein which usually 
lies /ateral to the popliteal artery. Attaching 





tenderness. Peripheral venography did not ade- 
quately visualize the femoral and iliac veins. The 
transpopliteal venogram demonstrated filling de- 


a saline-filled svringe to the needle and fects in the femoral and iliac veins interpreted as 
aspirating while withdrawing aids in de- thrombi. 


termining when the needle is positioned in 
the vein. Using the Seldinger technique,’ a 
radiopaque catheter with side holes is in- 
serted into the vein and advanced under 
fluoroscopic control to the desired level in * C. R. Bard, Inc., Murray Hill, New Jersey. 


the femoral or iliac vein. Percutaneous 
puncture of the popliteal vein with an 
Intracath* was used successfully in 1 case, 


* From the Department of Radiology, Stanford University School of Medicine, Stanford, California. 


>> 

Fic. 3. (4 and B) А 43 year old male underwent inferior vena caval plication and right iliofemoral throm- 

bectomy 2 years prev iously for recurrent pulmonary emboli and iliofemoral thrombophlebitis. Because of a 

5 day history of pain and swelling in both calves and substernal pain with dyspnea, bilateral peripheral 

venogré aphies were performed (not shown). The femoral and pelvic veins were not adequately visualized. 

Transpopliteal venograms (above) demonstrated obstruction of the distal inferior vena cava, iliac, and 

femoral veins bilaterally. The proximal inferior vena cava was patent and filled via extensive collateral 
channels. 
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pitting edema of the left lower extremity and calf 


` Siemens 


The Siregraph is a totally coordinated system 
for remote-control fluoro-radiography. 


The results are evident in the ease, 
convenience and clarity of operation. 
From the remote console, the radiologist 
has full control of TV image-intensifier 
brightness and magnification, radiography 
and cinefluorography, planigraphic 


selection, and compression cone pressure. 


Patient-positioning controls are duplicated 
on acontrol panel near the table top. The 
table can move thru = 75 cm longitudinally 
and + 15 cm laterally, and can be tilted 
from 90° upright to 90° Trendelenburg. 


direction at the same speed. 

The fixed focus film distance and 
closeness of film plane to table top assures 
images of superior diagnostic quality. 

Application of the remote-controlled 
compression cone automatically blocks 


table top movements, eliminating a potential 


source of injury or discomfort to patient. 
The amount of compression is continuously 
indicated on the control console. 

The lontomat 6 timer can measure 
radiation directly. It permits accurate 
control of even the 





The Siregraph meets 





a wide diagnostic 
range, from contrast 
studies to routine 
work, including Bucky 
radiography, 
planigraphy and 
zonography. Oblique 





shortest exposures, 
with remote selection 
of any of three 
radiation-sensing 
fields. The under 
table film carrier 
serves for both spot 








fluoroscopy and VENICE H 








films and Bucky 





radiography can be done at angles up 
to + 30° along the table axis. The 
radiographic object remains centered 
between the X-ray beam and the image 
intensifier or film carrier at all times, so 
the object remains centered during 
oblique projection. 

The carrier can be shifted remotely 
from the console up to + 25 cm along the 
table axis, at whatever speed is selected. 
If further excursion is needed, the table 
top moves automatically in the opposite 


radiography, with a wide choice of formats. 

The collimator closes automatically 
to match whichever film format is selected. 
In fluoroscopy, it opens automatically to 
match the image intensifier. 

A Cine or 70 mm camera, console 
controlled, can be mounted on the ten/six 
inch dual-stage image intensifier TV unit. 

For details, contact your Siemens 
representative or write Robert MacKinnon, 
Siemens Corporation, 186 Wood Ave. So., 
Iselin, New Jersey 07083. (201) 494-1000. 





Fic. 2. A 58 year old male developed swelling of the right leg over a 2 week period. (4) Peripheral venography 
failed to visualize the femoral veins adequately. (B) A transpopliteal venogram demonstrated partial 
occlusion of the femoral vein (arrow) with multiple filling defects proximal to this point and multiple 
collateral veins. 
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thus eliminating the use of a guide wire and 
preparation of a catheter. Twenty-five to 
40 cc. of contrast material is hand injected 
and single or serial roentgenograms are 
made. 
DISCUSSION 

Ten popliteal vein catheterizations were 
performed in 8 patients. In a ninth patient 
the popliteal vein could not be punctured. 
The transpopliteal approach was utilized 5 
times because previous peripheral foot 
venography provided poor evaluation of 
the femoral and iliac veins (Fig. 1; 2, 7 
and B; and 3, 4 and В). In 2 instances a 
dorsal foot vein could not be cannulated 
because of edema (Fig. 4). In another case 
lymphadenopathy and recent surgery in 
one groin and a palpable thrombotic vessel 
in the other precluded femoral vein punc- 
ture. The remaining 2 transpopliteal veno- 
grams were performed electively to obtain 
optimal visualization of the iliofemoral 
junction, since this was the area of clinical 
suspicion. No complications related to the 
procedure were encountered. 

Transpopliteal venography is particu- 
larly valuable when evaluation of the 
iliofemoral venous system is desired. With 
conventional peripheral venography per- 
formed via a dorsal foot vein, visualization 
of femoral and pelvic veins is often inade- 
quate due to dilution of the contrast ma- 
terial with nonopacified blood. The trans- 
popliteal technique enhances roentgeno- 
graphic visualization and detail, since the 
contrast material is placed at or near the 
area of interest without significant dilution. 
This approach is a good alternate method of 
evaluating the iliac veins and inferior vena 


Fic. 4. A 49 year old male with pancreatic carcinoma 
developed right lower extremity edema and right 
groin pain. A dorsal foot vein could not be can- 
nulated because of edema. Femoral vein puncture 
was not attempted because of a palpable, throm- 
botic vein. A transpopliteal venogram demon- 
strated obstruction of the femoral vein with 
multiple filling defects and collateral vessels. 
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cava when puncture of the femoral vein 
cannot be accomplished because of abnor- 
mality in the femoral triangle. For ex- 
ample, previous groin surgery or injury, 
local vein thrombosis, or inguinal lymph- 
adenopathy or infection may make punc- 
ture of the femoral vein undesirable or 
impossible. 

We have found it more difficult to punc- 
ture the popliteal vein than the femoral 
vein. This may in part be due to our rela- 
tive inexperience with this technique. In 
addition, the vascular anatomy of this re- 
gion is more variable than in the femoral 
triangle. The junction of the anterior 
tibial, posterior tibial, and peroneal veins 
occurs at varying levels with respect to the 
knee joint. These veins join above the level 
of the knee joint so that multiple venous 
channels in the popliteal fossa is the rule.? 
As the popliteal veins ascend the popliteal 
fossa, they pass superficially from medial to 
lateral in relation to the popliteal artery. 
Although the exact point of crossing from 
medial to lateral in relation to the popliteal 
crease and popliteal pulse is variable, the 
popliteal vein usually lies lateral to the 
artery at the popliteal crease. 

Slight knee flexion facilitates palpation 
of the arterial pulse making the subse- 
quent venous puncture easier. In addition, 
knee flexion prevents popliteal vein com- 
pression between the femoral condyles and 
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the plantaris muscle, which may occur with 
full knee extension.! 


CONCLUSION 


Transpopliteal venography provides ex- 
cellent opacification of the iliofemoral 
venous system and inferior vena cava. Its 
greatest value is in cases where femoral 
vein puncture is undesirable or not possible, 
or when evaluation of the femoral vein 
following foot vein venography is inade- 
quate. 


Ronald A. Castellino, M.D. 
Department of Radiology 
Stanford University 

School of Medicine 
Stanford, California 94305 
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RENAL AGENESIS—-ROENTGENOLOGIC PROBLEM* 


By D. M. HYNES, M.A., М.К.С.Р., F.F.R.,f and E. M. WATKIN, M.B., B.S. 
SHEFFIELD, ENGLAND 


ONVISUALIZATION of a kidney 

during excretion urography is a com- 
mon problem confronting the  radiol- 
ogist. There are many causes for this ap- 
pearance and the final diagnosis rests 
largely upon roentgenologic techniques. 
'The extent to which further investigation 
should proceed depends upon the clinical 
problem, but frequently these patients 
undergo arteriography. 

Such extensive investigation might be 
considered unnecessary, especially if the 
diagnosis can be achieved without resorting 
to arterial studies. It is with this in mind 
that the authors present a report of a group 
of patients in whom it was thought that a 
kidney was either congenitally absent or 
aplastic. 


MATERIAL 


All 16 patients in this group have been 
seen during the past 9 years. Each was dis- 
covered initially during routine urography 
as a "nonfunctioning" kidney. Further in- 
vestigations included cystoscopy with a 
view towards retrograde pyelography. 

Details of the clinical findings and in- 
vestigations are outlined in Table r. 

It is evident from Table 1 that the ap- 
parent absence of a kidney was an inci- 
dental finding, although the patients did 
present with symptoms referable to the 
genitourinary tract. The age spectrum was 
wide-ranging from 7 to 69 years at the time 
of investigation. There was a preponder- 
ance of males to females (11 М:5 F) al- 
though most reports indicate that the sex 
distribution is uniform. The left kidney was 
absent in 10 of the 16 patients. This 
tendency for the left kidney to be absent 
more than the right has been suggested in a 
previous review.’ 


RESULTS 


When confronted with this problem, it is 
the duty of the radiologist to find the cause 
for nonvisualization of the kidney. Fre- 
quently this is comparatively simple if 
there is evidence of an opaque calculus or 
other obstructive lesion. Occasionally, it 
may be much more difficult, particularly if 
the presenting symptom strongly suggests 
active renal disease. Therefore, a diagnosis 
of an absent kidney is not easy to make 
with confidence. This group of patients 
presents several diagnostic features which 
might lead one to suspect renal agenesis or 
aplasia. 


(А) ABSENT RENAL SOFT TISSUE SHADOW 


In the majority of normal examinations 
it is possible to identify both renal shadows 
on a plain roentgenogram of the abdomen, 
especially if this examination is combined 
with tomography. In all the patients 
described the normal renal silhouette could 
be identified but there was no evidence of a 
renal soft tissue shadow on the opposite 
side. Braasch and Merricks? suggested that 
the psoas shadow might be wider on the 
affected side, and they reported this finding 
in 6 out of a total of 36 (16 per cent) cases. 
We were unable to identify this sign in any 
of our patients. 


(B) ABSENT EXCRETION DURING UROGRAPHY 


There was no visualization of the kidney 
during urography in this series. Further- 
more, there was no pyelographic evidence 
of any etiologic factor. Assuming that the 
kidney has not been removed surgically 
and that it does not lie within the pelvis, 
the possibility of it being absent should be 
considered. However, it must be remem- 
bered that a seriously diseased kidney may 


* From the Department of Radiology, Northern General Hospital, Herries Road, Sheffield, England. 
t Present Address: Department of Radiology, McMaster University, Hamilton, Ontario, Canada. 
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present these features and that further in- 
vestigation will be necessary. 


(С) HYPERTROPHY OF THE NORMAL KIDNEY 


Good detail of the normal kidney was 
obtained in every case. This kidney was 
hypertrophied (Table 1) and appeared 
bulky, otherwise it presented a normal 
contour. There was no roentgenographic 
evidence of bilateral renal disease; ;.e., 
chronic pyelonephritis, hydronephrosis or 
polycystic disease. There was 1 exception 
(M.L.) in which the solitary kidney con- 
tained a large hypernephroma. This case 
has been described in a previous communi- 
cation. 


(D) cystoscopy 


Fifteen of the 16 patients underwent 
cystoscopy, and an attempt was made to 
pass a ureteric catheter for retrograde 
pyelography. Details of this examination 
are documented in Table 1. Every case 
presented an absent ureteric orifice and 
3 had definite asymmetry of the trigone. It 
is interesting to note that 3 other patients 
had an abnormal bulge at the anatomic site 
of the ureteric orifice. This was thought to 
represent an enlarged seminal vesicle or 
possibly a pelvic kidney. 


CasE 1. T.S., a male aged 33 years, presented 
with back pain associated with frequency. 
Clinical examination was negative but the 
pyelogram showed no function on the left side. 
The right kidney was normal and showed some 
hypertrophy. On cystoscopy there was a small 
mass indenting the bladder which was obscuring 
the site of the left ureteric orifice. The top of 
this mass was removed with a resectoscope. As 
a result, whitish fluid escaped which contained 
spermatozoa. 


(E) ASSOCIATED ANOMALIES OF GENITO- 
URINARY TRACT 
When there is a congenital absence or 
aplasia of a kidney it is hardly surprising 
that other abnormalities of the genito- 
urinary tract may coexist. Ten of the 16 
patients demonstrated such an anomaly 
and details are presented in Table 1. Both 
the urinary and genital systems arise from 
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common mesoderm which forms the uro- 
genital ridge and develop in close ap- 
proximation. However, the final anatomic 
arrangement depends upon several transi- 
tory stages of development. Arrest or delay 
in the formation of a kidney could possibly 
disrupt or be associated with some other 
minor maldevelopments in the genito- 
urinary system. 


(F) ARTERIOGRAPHIC FEATURES 


A percutaneous transfemoral renal ar- 
teriogram was obtained in each case. This 
examination confirmed the pyelographic 
findings of a normal hypertrophied solitary 
kidney. There were 2 exceptions-M.L. 
who had a hypernephroma and A.H. who 
had developed chronic pyelonephritis by 
the time the arterial studies were carried 
out. There was no arteriographic evidence 
of the opposite renal artery or a nephro- 
gram in the abdomen or pelvis (Fig. 1). 
Apart from this the arteriograms were not 
remarkable. It should be emphasized that 
it is important to make a pelvic injection to 
exclude a pelvic kidney. 


DISCUSSION 


Renal agenesis is a well recognized condi- 
tion but its precise incidence is uncertain. 
Estimates have varied between т in 480% 
and 1 in 4,000.4 Whatever the true inci- 
dence, it seems possible that cases will be 
seen fairly regularly in most general x-ray 
departments. The 16 patients in this com- 
munication were gathered from a total of 
18,000 pyelographic examinations. It is 
stated that the sex incidence is almost equal 
and that there is a tendency for the left 
kidney to be absent more than the right. 

Associated anomalies of structures aris- 
ing from the urogenital ridge are docu- 
mented.'?5 These anomalies may be minor 
and when present tend to be more common 
in females. The true incidence of such de- 
fects will be higher than indicated in this 
report. This applies particularly to minor 
variations in the form of the female genital 
tract, which can only be examined ade- 
quately at operation or post mortem. 
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Fic. 1. Case 1. T. B., male, age 21 years. Retrograde 
aortogram, midstream injection, shows an absent 
right kidney with a hypertrophied normal left 
kidney. 
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Fic. 3. Case u. A.H. Retrograde aortogram. Mid- 
stream injection reveals no evidence of a left kid- 
ney. The right renal artery is present but details 
of the right kidney are poor. 


Larger series describing renal agenesis have 
been based to some extent on postmortem 
and occasionally surgical material, which 
gives an opportunity to examine the genito- 
urinary system in detail. The anomalies in 
this communication were all identified on 
clinical or cystoscopic examination. 

The combination of plain film roentgeno- 
graphic and pyelographic features with 
cystoscopic findings may suggest agenesis 
or aplasia of a kidney. A significant number 
of the patients described also had an 
anomaly of the genitourinary system. In 
retrospect this information would have 
been sufficient to make the diagnos:s with- 
out resorting to arteriography. The neces- 


FIG. 2. Case п. A.H., female, age 6 years. An intra- 
venous pyelogram. 20 minute roentgenogram. No 
kidney is seen on the left. The right kidney is 
large (9 cm.) with irregular calyces but normal 
renal cortex. 
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sity of proceeding to arterial studies is open 
to question and perhaps they need not be 
carried out if the clinical picture does not 
suggest severe renal disease. 

The difficulty in determining the differ- 
ence between agenesis and a severely dis- 
eased kidney can be exemplified by con- 
sidering the following case. 


Case п. А.Н. was a girl born on March 9, 
1959 without complications. Routine physical 
examination after birth revealed an imperforate 
anus which was repaired by dissection and 
suture. Shortly afterwards she developed a 
rectovaginal fistula and had repeated attacks of 
urinary tract infection. 

In 1961 the rectovaginal fistula was repaired 
successfully. She remained well with sterile 
urine and developed normally. In 1965 she was 
investigated following a blackout. Excretion 
urography showed a large, rather irregular 
right kidney, but no kidney on the left (Fig. 2). 
She had another blackout in 1966 when she 
was found to be hypertensive (240/180 mm. 
Hg). Neurologic investigation failed to reveal 
any intracranial abnormality and aortog- 
raphy was performed to exclude a remediable 
renal cause for the hypertension. This confirmed 
the pyelographic findings of an absent left 
kidney. On the right side the renal artery was 
normal but the details of the right kidney were 
poor (Fig. 3). 

One month later she developed acute renal 
failure and died. A postmortem examination 
revealed: (1) an absent left kidney—the kidney 
was replaced by a small fibrous mass. Histology 
showed no evidence of renal elements; (2) a 
large pale right kidney which contained mul- 
tiple small abscesses. Histology revealed chronic 
pyelonephritis and did not suggest fusion of 2 
renal elements; and (3) both ureters were pres- 
ent. The left ureter was a thin cord but a small 
probe could just be passed in its lower third. 

This was, therefore, a patient in whom there 
was a congenital aplasia of the left kidney and 
an imperforate anus which was complicated by 
the development of chronic pyelonephritis and 
hypertension during the following 7 years. The 
diagnostic problem was to decide whether the 
left kidney was absent or severely diseased by 


Renal Agenesis 


=== 
PE 


pyelonephritis. The differentiation was ex- 
tremely difficult, but the fact that the right 
kidney was large, apparently normal with an 
associated imperforate anus and a negative 
aortogram led to the correct interpretation of 
congenital absence or aplasia of the left kidney. 


SUMMARY 


Sixteen cases suspected of agenesis or 
aplasia of a kidney are presented. Some 
characteristic roentgenographic and clinical 
features are outlined and it 1s suggested 
that arteriography may not always be 
necessary. 
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RENAL EMPHYSEMA* 
A CASE REPORT AND REVIEW OF THE LITERATURE 


By CHARLES S. LANGSTON, M.D.,t and RICHARD C. PFISTER, M.D.t 
BOSTON, MASSACHUSETTS 


ENAL emphysema is a rare but fre- 
quently fatal complication of renal in- 
fection in the diabetic patient. The diag- 
nosis can be made only roentgenographi- 
cally. 

This report describes а successfully 
treated case and reviews the roentgenology, 
therapy, and pathology of the 27 cases 
which have been reported in the literature 
since 1898. 


REPORT OF A CASE 


J.M., a 65 year old white male diabetic, was 
admitted to the Massachusetts General Hos- 
pital on May 11, 1970 with a complaint of fever 
and chills of 3 days’ duration. The patient was 
a known diabetic of 14 years’ duration who had 
been well controlled on chlorpropramide. In 
1954 he underwent total colectomy for ulcer- 
ative colitis following which he remained in 
good health except for frequent lower urinary 
tract infections which cultured multiple сой- 
forms but appeared to respond to antibiotic 
therapy. 

In September 1968, he presented with hema- 
turia, hesitancy and frequency. Án intravenous 
pyelogram revealed slight irregularity of the 
minor calyces consistent with the diagnosis of 
papillary necrosis, more prominent on the left 
side, and prostatic enlargement. Klebsiella 
aerobacter was cultured from the urine. At this 
time he underwent the first of 2 prostatec- 
tomies. The postoperative course was compli- 
cated by Klebsiella septicemia. 

In August 1969, a second prostatectomy was 
performed to remove residual prostatic tissue. 
A repeat intravenous urogram was unchanged. 
The postoperative course was again compli- 
cated by Klebsiella urinary tract infection and 
septicemia. The organism was sensitive only to 
colistin, and was also cultured from the sputum. 
In November 1969, the patient underwent 
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circumcision for phimosis following which urine 
cultures were still positive for Klebsiella aero- 
&acter. In December 1969, he was admitted for a 
Klebsiella pneumonia, septicemia and urinary 
tract infection from which he recovered un- 
eventfully and was discharged in January 1970 
with a sterile urine culture. 

He did well until May 7, 1970 when he was 
seen in the Emergency Room with fever and 
pyuria for which chloramphenicol was pre- 
scribed. A plain roentgenogram of the abdomen 
obtained at this time was normal. He was ad- 
mitted 4 days later with persistent fever and 
chills. 

Physical examination revealed a lethargic 
white male with a temperature of 102.4? Е.; 
pulse 90; respiration 40; blood pressure 120/74 
mm. Hg; and moderate dehydration. There 
was voluntary guarding of the abdomen with- 
out definite tenderness. The remainder of the 
examination was unremarkable for an elderly 
diabetic with an ileostomy. 

Initial laboratory values were: hematocrit 32 
per cent, white blood cell count 22,000, with a 
shift to the left; urine loaded with red blood 
cells, white blood cells and bacteria; urine 
sugar 4+ but negative for acetone; blood sugar 
(BS) 630; blood urea nitrogen (BUN) 78; 
sodium 120; chloride 89; potassium 4.9; carbon 
dioxide 17; and pH 7.36. Six blood cultures 
grew Klebsiella aerobacter. Medical therapy for 
urinary tract infection and sepsis was begun. 

On the morning following admission the pa- 
tient was referred for evaluation of moderate 
uremia, renal infection, and possible necrotizing 
papillitis. The patient was prepared for infusion 
nephrotomography. 

After the initial roentgenogram was seen 
(Fig. 1), nephrotomography was carried 
out revealing a nonfunctioning left kidney 
which was diffusely mottled by gas-containing 
abscesses (Fig. 2). The kidney was outlined by 
a crescent of gas within Gerota’s fascia. Gas 
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Fic. 3. Oblique tomogram (detailed view) of spon- 
taneous renal emphysema. Mottled intra- and 
perirenal gas is well seen. Renal margin (white 
arrows) is delineated by air within Gerota’s fascia. 
Air is also present in the renal pelvis (black ar- 
rows). 





Fic. 1. Preliminary abdominal roentgenogram show- 
ing extensive air overlying the left renal bed. 


was also seen within the renal pelvis (Fig. 3). 
The right kidney was essentially normal in 
function. A retrograde pyelogram prior to sur- 
gery revealed no evidence of obstruction, little 
change in the minor calyces, and a filling defect 
in the renal pelvis which was thought to repre- 
sent necrotic tissue or blood clot (Fig. 4). 
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Fic. 2. Frontal nephrotomogram. Nonfunctioning Fic. 4. Retrograde pyelogram showing necrotic de- 
left kidney is replaced and outlined by air. Normal bris within the renal pelvis and absence of ureteral 
right kidney. obstruction. Artifact overlies middle minor calyx. 
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Fic. 5. 


A diagnosis of spontaneous renal emphysema 
was made. That evening an emergency neph- 
rectomy was performed. Pathologic examina- 
tion confirmed the roentgenologic findings and 
revealed the kidney parenchyma to be almost 
totally destroyed by yellow and black purulent 
abscesses (Fig. 5, 4 and B). The abscess for- 
mation extended locally into the perinephric 
fat for 2-3 mm. at both poles. Air could be 
palpated between the kidney and the surround- 
ing fat. There was no evidence of vascular 
thrombosis. The renal pelvis was hemorrhagic 
and contained purulent material which ex- 
tended 2.5 cm. down the ureter. The ureter- 
opelvic junction was normal. 

Postoperatively the patient was treated with 
colistin and then gentamycin. His clinical and 
metabolic status improved rapidly, and by the 
fourth postoperative day he was able to sit in a 
chair, although his wound continued to drain 
purulent material culturing K/ebsie//a.* 


DISCUSSION AND REVIEW 
Spontaneous generation of gas within the 
* The patient died 10 weeks following nephrectomy, as a result 


of Klebsiella tonsillar abscess and pneumonia which developed 4 
weeks postoperatively. Postmortem examination was refused. 
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(A) Opened surgical specimen. Diffuse, small, confluent K/ebsiella abscesses are present. 
(B) Roentgenogram of specimen correlates closely with the pathologic findings. 


renal parenchyma and surrounding tis- 
sues occurs onlv rarely and appears to be of 
grave prognostic significance. The under- 
lying pathophysiologic process is the pro- 
duction of carbon dioxide and hydrogen 
through fermentation of sugar by aerobic 
non-spore-forming bacilli. In the cases re- 
ported in the literature (Table 1), the or- 
ganisms have been those normally found in 
the gastrointestinal tract: Escherichia colt, 
Pseudomonas, Aerobacter aerogenes and, in 
this report, Klebsiella aerobacter, all of 
which break down many carbohydrates 
into acid and gas. 

It has been postulated in the past that 
the triad of diabetes mellitus, obstruction, 
and coliform organism is necessary for the 
production of renal emphysema?! and this 
must at least be true in part. Certainly, 
the overwhelming majority of the reported 
cases (82 per cent) have been diabetics and 
all have cultured enteric bacteria. However, 
urinary obstruction has not been a con- 
stant feature, being found in only 46 per 
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BS= blood sugar; BUN= blood urea nitrogen; PTA= patient ambulatory; Hosp.= hospitalized; Elev. = elevated; I & D= incision 
and drainage. 
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the ampul or vial is placed in moderately hot water before use. Cool to 
body temperature before injecting. 


{ PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
(Winthrop | 


Winthrop Laboratories, New York, N.Y. 10016 
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ROENTGENOGRAPHIC AND PATHOLOGIC FINDINGS 











Authors 








Roentgenographic Findings 





Kelly and MacCallum!“ 





Pathologic Findings 





Pus and gas 














Incomplete double collecting sys- 
tem; upper pole of kidney closed off 
by ureteral stricture and infected 
with colon bacillus 



















Abscesses extending into the cortex, 
chronic pyelonephritis, papillary 
necrosis 














Randall™ Gas in the renal parenchyma 

Mathe and De la Pena?! | Gas was demonstrated in the kidney 

Nogueira® — 

Olsson™ IVP—no function; gas in the kidney cap- 
sule, parenchyma and pelvis 

Jensen? — 

Alexander! Day 2—IVP: no function; air pyelogram 







with multiple air pockets in cortex; Day 4 


grade pyelography resulted in extravasa- 
tion from pelvis 


—entire kidney surrounded by gas; retro-. 


Gas within Gerota's fascia, diffuse 
extensive renal necrosis, chronic 
pyelonephritis 





Gillies and Flocks!? 






3 Weeks—IVP: functioned; small bubbles 
of gas distributed radially within the kid- 
ney; next day gas in perirenal tissue 





Harrison and Bailey 






IVP—no function; gas bubbles in the kid- 
ney and perirenal area 


Little renal tissue, multiple ab- 
scesses and intrarenal vascular 
thromboses 





Plaggemeyer et al% 


Welch and Prather! 














Day 3—retrograde pyelogram showed en- 
tire left kidney outlined by gas with inter- 
stitial backflow of contrast medium 









Stokes 





Gas distending capsule, diffuse ne- 
crosis with little renal tissue 










Small intrarenal air abscess; Hours 16— 
later air throughout retroperitoneum; ret- 
rograde extravasation 


Entire kidney destroyed 





Levy and Schwinger’? 


Braman and Cross 






Day 1—little gas in right upper quadrant; 
IVP: no function; Hour 16—kidney and 
capsule outlined; Day 2—retroperitoneal 
gas 


Extensive necrosis, large upper pole 
abscess extending retroperitoneally, 
upper pole infarct 








Day 3—IVP: no function; gas in kidney and 
retroperitoneum, increasing to Day :o 
when retrograde pyelography resulted in 


extravasation 





Incision and drainage: rush of air 
from capsule, crepitant kidney 
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NGIOGRAPHIC criteria for the diag- 
nosis of tumors of the fourth ventricle 
have been presented in a previous publica- 
tion.!®? This paper records observations of 
angiographic features of tumors of the brain 
stem. Since both brain stem and fourth 
ventricle tumors are located in the midline, 
it is not surprising that they share several 
angiographic features. In the majority of 
cases, however, there are sufficient differ- 
ences to permit a correct diagnosis. This 
distinction 18 of importance, since operative 
intervention in brain stem tumors is neither 
feasible nor advisable but is often palliative 
and may be curative in fourth ventricle 
tumors. 

The usefulness of angiography in poste- 
rior fossa lesions has increased recently 
with utilization of bilateral retrograde bra- 
chial angiography, catheter, stereoscopic 
and subtraction techniques. As a result, 
posterior fossa angiography is used more 
frequently as the first neuroradiologic spe- 
cial pgocedure. A limited, safer air study, 


tailored to a specific problem, may then be 
done if necessary. 

This report is based on an analysis of 23 
cases of brain stem space-occupying lesions 
in which satisfactory visualization of pos- 
terior fossa vessels was achieved and in 
which the diagnosis was confirmed by sub- 
sequent encephalography, ventriculogra- 
phy or autopsy. 

PATHOLOGIC FEATURES 

The most common cause of enlargement 
of the brain stem is neoplasm, usually an 
astrocytoma, less frequently a glioblastoma 
multiforme, oligodendroglioma or metas- 
tasis. By the time the patient appears for 
examination, a brain stem glioma has usu- 
ally involved most of the pons with vari- 
able extensions into the cerebellum, mid- 
brain and sub- and hypothalamic regions. 
Marked downward extension into the me- 
dulla oblongata is usually not seen until 
late, although occasionally a tumor may 
originate in the medulla oblongata.™ In- 


* Presented at the Seventh Annual Meeting of the American Society of Neuroradiology, Cleveland, Ohio, April 18, 1969. 
From the Department of Radiology, the Mount Sinai Hospital and the Mount Sina: School of Medicine, New York, New York. 
Partly supported by a research grant from the National Heart Institute, National Institute of Health, U. S. Public Health Service 
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i 
Authors Rorntgenoetepine Findings L Pathologie Гир 

Olson? |. IVP: no function; numerous radial | Incision and drainage: multiple ab- 
| sacas of gas through the parenchyma and | scesses and gas 
| in the capsule 
раа De x 
| 2. Retrograde pyelogram consistent with | Ссн pyelonephritis апа песго- 
| pyelonephritis | tizing papillitis 

McLelland’ | IVP: function; progressive accumulation of | Pyelonephritis and pyelitis with 

| 





intrarenal gas 


| ureteritis 








| IVP: no function; kidney replaced by gas; 
retrograde pyelogram: blunt calyces. 





Harrow and Sloane"? | IVP: no function; mottled gas in intersti- 
| tium and petirenal areas confined by Ger-. 
| ota’s fascia; retrograde pyelography re- | 
1 


| 
ү. 
| Severe acute and chronic granulom- 
| 
| 
B E ` | 
sulted in intrarenal extravasation E 
H 
i 
i 
i 
i 


atous reaction 








|. IVP: no function; radiating lines of gas in 
| kidney; outline of Gerota's fascia; Day 2— 
| gas tetroperitoneally and into thorax 


Duos kidney replaced by inflam- 
matory tissue 


Klein e 27.55 





. IVP: no function; stippled gas within 


| 
Н 
1 Friable gas filled cysts, ischemic in- 
` g 

| kidney; retrograde pyelography, extrava- 
| 

| 

{ 

{ 

| 

| 

i 

| 


| 

aes а 

| farction 
sation | 

Н 





| 2. Mottled gas in kidney and smooth gas in 

| fascia 
RES Ола! ж وو‎ - x erm PE 
D Day 1—mottled gas in kidney; Day 2— 
IVP: no function; Day 1o—gas dissecting | 
into Gerota’s fascia; Day 34—arteriograms | 
and tomograms confirmed multiple ab- | 
scesses 





| Multiple gas filled abscesses, several 
perforating the capsule; thrombosis 
of small intrarenal arteries 





Acute and chronic pyelonephritis, 
abscess in upper pole 





Banks et al. | 1. Day 1— ported intrarenal gas and gas 
| within Gerota's fascia outlining upper pole | 
і 





2. Day 1—mottled gas throughout kidney | Septic infarcts and abscesses, pyelo- 


and within Gerota's fascia, retrograde | nephritis and papillary necrosis 
| Pyelography, extravasation 





3. Day EGE gas throughout i | Massive septic infarction of kidney, 
and within Gerota’s fascia, retrograde pye- | thrombosis of the renal artery 
lography, extravasation 


| 





4. Day 1—mottled gas throughout kidney | Acute and chronic pyelonephritis, 
and within Gerota’s fascia, retrograde pye- | necrotizing papillitis and infarcted 
lography normal upper pore 





Langston and Pfister | Day 2—1VP and nephrotomograms: no Kidney almost totally destroyed by 
| function; mottled gas throughout paren- | confluent abscesses extending into 
chyma and perirenal space contained by | the perinephric space and perirenal 
Gerota’s fascia fat and down the ureter; no ureteral 
obstruction 














IVP intravenous pyelogram. 
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Fic. т, Diagrammatic representation of “mid-sagittal section" showing the normal course of diagnostically 
important posterior fossa arteries. The anterior portion of the inferior vermis has been removed to expose 
the medial aspect of the tonsil. Covered portions of arteries and parenchymal twigs are shown in inter- 
rupted fashion. 

-abeled structures include the anterior culminate segment (ACu), the anterior medullary segment 
(AM), basilar artery (BA), central lobule (Ce), choroidal artery (Ch), cisternal segment (cis), circum- 
peduncular segment (cp), culmen (Cu), declive (De), inferior colliculus (1), vermian segment (IV) of the 
posterior inferior cerebellar artery, the folium (Fo), lateral medullary segment (LM), medial posterior 
choroidal artery (MPCh), parenchymal segment (pa), precentral cerebellar artery (Ре), pineal gland (Pj), 
posterior inferior cerebellar artery (PICA), plexal segment (pl), posterior medullary segments (PM, PM’) 
of the posterior inferior cerebellar artery and its tonsillo-hemispheric branch, pontine arteries (Po), pretec- 
tal segment (pt), pyramid (Py), superior colliculus (S), superior cerebellar artery (SCA), suprapyramidal 
branch (SP), superior retrotonsillar segment (SRt), medial supratonsillar segment (MSt), and vermian 
segment (SV) of the superior cerebellar artery, tectal segment (t), tonsillo-hemispheric branch (Th), 
transverse supratonsillar branch (TSt), thalamo-perforating arteries (Tp), tuber (Tu), vertebral artery 
(VA). The copula pyramidis (*), third and fourth ventricles (3V, 4V) are also labeled, 

The basilar artery may be located anywhere within the pontine cistern, that is, not intimately applied 
to the brain stem. Small pontine branches (Po), however, form a network directly on the surface of the 
pons. The thalamo-perforating arteries (Tp) arise in the deep portion of the interpeduncular cistern from 
the posterior cerebral arteries and assist in outlining the configuration of this cistern. They may be divided 
into cisternal (cis) and parenchymal portions (ра) 1% The prepontine and lateral pontine segments of the 
superior cerebellar artery (SCA) usually show an arcuate course convex inferiorly. The origin of the pre- 
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cent of those cases where the information 
was available. 

The treatment of this disease prior to the 
era of effective antibiotics was surgical. In 
the 19505 the frequency of unobstructed 
renal emphysema was noted and several 
authors recommended medical therapy. 
More recently, however, the need for sur- 
gical intervention has been stressed by 
Banks ef a/.* in their report of 4 cases. 

The results of medical or surgical treat- 
ment of this illness are poor, with an over- 
all mortality of 55 per cent and 66 per cent, 
respectivelv, of the cases reported after 
1940. The results are slightly better in the 
group treated with both nephrectomy or 
incision and drainage and intensive medical 
therapy, in which after 1940 the survival 
was О per cent. As the pathologic speci- 
mens, when reported, uniformly demon- 
strated a virtually destroyed kidney re- 
duced to a mass of confluent abscesses, the 
rationale for surgery is seen. One would 
imagine that there would be a need for de- 
lay to treat uncontrolled diabetes and to 
control the infection, but in fact the ma- 
jority of patients were not in severe acidosis, 
nor is there any evidence from the lim- 
ited data that antibiotic control can be 
achieved. 

Why the infection gets out of control 1s 
not vet understood. Possibly the elevated 
blood sugar plavs some role, as may ob- 
struction when present. The increasing in- 
cidence of drug-resistant coliforms may be 
a significant factor. Four authors?! 57 
noted focal renal infarction in the destroyed 
kidnevs, one of which had a thrombosed 
renal artery. We did not find this in our 
case. The one case in which aortography 
was performed showed no major vessel ob- 
struction.” 


ROENTGENOGRAPHIC FINDINGS 


Gas in the urinary tract may be due to 
previous instrumentation or surgery, fis- 
tulae between the genitourinary tract and 
the gastrointestinal or lower genital tracts, 
or to relatively benign coliform infections 
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limited to the bladder. However, since the 
spontaneous generation of gas within the 
renal parenchy ma implies rapidly spreading 
infection and often leads to a fatal gram- 
negative septicemia, it is Important to be 
aware of the early roentgenologic signs. 
These may be very difficult to detect 
because of frequently associated intestinal 
ileus. 

In 7 of the cases reviewed, 0 155,099 
the earliest sign was a diffuse mottling of 
renal parenchyma in which the gas bubbles 
were noted by 2 authors!^? to be arranged 
radially as though along the pyramids. 
'This radial distribution was later noticed 
in more advanced cases in which the gas 
had extended to Gerota's fascia.!? 79:3? In 
the remainder of the series the distribution 
was not commented upon or the kidney 
was almost totallv involved at the time of 
the initial roentgenologic examination. 

Review of the roentgenograms published 
in the literature (Table п) suggests that 
the picture of a bubbly renal parenchyma 
surrounded by a crescent of gas within 
Gerota's fascia, which was noted in our 
patient, is typical of the advanced stage of 
renal necrosis. 9.12.0.15.2,2125.3. [n several 
instances further extension was noted when 
Gerota's fascia was eroded through and the 
gas was seen roentgenographically to ex- 
tend throughout the retroperitoneum!5:??:?! 
and even into the posterior thoracic wall.” 
The left kidney was involved more often 
than the right. As can be seen from Table 
п, the pathologic findings in our patient 
are typical. 

When the infection has progressed to an 
end stage of confluent gas-filled abscesses, 
the pathologists have given us a dramatic 
correlation of the roentgenologic findings: 
The kidney was purple and gray and it gave 
the impression of lung tissue.’ At the time 
of incision there was a rush of air, revealing 
а crepitant kidney on a friable pedicle. 


CONCLUSION 


The question arises as to what procedures 
should be undertaken to further evaluate 
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volvement of the brain stem is usually sym- 
metric, Extension into adjacent structures 
is, however, not infrequently unilateral. As 
well shown by Russell and Rubinstein,” 
Dandy,’ and Courville, there often is‘nod- 
ular hypertrophy” of the surface of the en- 
larged pons with tumor masses fungating 
forward in between the basilar artery and 
its major branches. Under these circum- 
stances, the surface of the pons is “deeply 
grooved” by the basilar artery and the 
proximal portions of its major branches. 
As lobulated masses bulge from the ante- 
rior surface of the enlarged pons, they en- 
croach on the pontine cistern. After reach- 
ing the clivus, further growth displaces the 
enlarged pons backward carrying the bas- 
ilar artery with it. Paradoxical displace- 
ments of this type simulating extra-axial 
masses may also be observed in relation to 
the midbrain or medulla, although less fre- 
quently. 

With development of brain stem tumor, 
the brain stem becomes enlarged longitu- 
dinally, transversely and anteroposteriorly. 
The floor of the fourth ventricle is dis- 
placed backward, flattened from in front, 
widened transversely and elongated longi- 
tudinally. The body of the cerebellar tonsil 
is compressed and displaced backward. 
When the bulk of the lesion is located in the 
pons, the upper pole of the cerebellar tonsil 


+ 


Brain Stem Tumors 3 


is more posteriorly located than its inferior 
pole. When the tumor originates in the me- 
dulla, the reverse may occur. Extension of 
the tumor into the brachium pontis and the 
restiform body produces marked increase in 
the size of these structures with downward 
arcuate displacement of the lateral recess 
of the fourth ventricle and the adjacent 
posterolateral fissure. With further exten- 
sion into the region of the dentate nucleus, 
the lateral wall of the fourth ventricle may 
be displaced medially. When the cerebellar 
tonsil is involved by tumor, the anteropos- 
terior diameter of the cerebellar tonsil is 
not decreased but remains normal or may 
be increased. The degree of internal hydro- 
cephalus in brain stem tumors is not marked 
until late. 


ANGIOGRAPHIC FEATURES OF BRAIN 
STEM TUMORS 


There have been several reports? de- 
scribing changes in the course of the pos- 
terior inferior cerebellar artery їп brain 
stem tumors. These changes are of great 
utility, particularly when displacements of 
specific segments of this vessel are analyzed 
in relation to the anatomic structures. 
Many other vessels, arteries and veins, 
show changes as well. For ease of descrip- 
tion, displacements in the arterial and ve- 
nous phases will be considered separately. 


central cerebellar artery (Pc) is variable, but often demonstrates a recurrent course in order to enter the 
precentral cerebellar fissure. The fissural and parenchymal portions of this vessel are located behind and 
parallel to the brachium conjunctivum and the upper portion of the roof of the fourth ventricle. The 
vermian branch (SV) of the superior cerebellar artery (SCA) outlines the apex and tentorial aspect of the 
superior vermis. 

The anterior medullary segment (AM) and the lateral medullary segment (LM) of the posterior inferior 
cerebellar artery (PICA) vary in their course depending on the site of origin of this vessel. However, the 
posterior medullary segment (PM) of the artery rather consistently runs adjacent to and behind the floor 
of the lower portion of the fourth ventricle (See also 42 in Fig. 3). The “choroidal point” or junction be- 
tween the posterior medullary (PM) and the supratonsillar segments (St) is frequently at the site of origin 
of a major choroidal artery (Ch) of the fourth ventricle. The exact location of the supratonsillar segment in 
relajionship to the superior pole of the tonsil js variable. The superior retrotonsillar segment (SRt) out- 
lines the upper half of the posterior margin of the cerebellar tonsil. The asterisk (*) indicates the copula 
pyramidis around which the vermian segment (ТУ) of the posterior inferior cerebellar artery runs. The 
origin and course of the tonsillo-hemispheric branch is quite variable. In this diagram, it is shown running 
a short distance behind the posterior medullary segment (PM") of the posterior inferior cerebellar artery 
but still in the cerebello-medullary fissure on the medullary aspect of the tonsil. 
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the possibility of renal emphysema when 
the diagnosis is uncertain. The frequent 
rapid progression of the early roentgeno- 
graphic signs may obviate further evalua- 
tion unless it is undertaken immediately. 

Probably infusion nephrotomography is 
the most useful method, since it will elim- 
inate overlving intestinal gas patterns. The 
involved kidney is unlikely to function 
(only 2 of 13 in which an intravenous 
pyelogram was obtained, opacified), but 
as a nephrectomy will almost certainly be 
considered, evaluation of the contralateral 
kidney is needed. 

Retrograde pyelography has frequently 
been done both to rule out obstruction and 
to aid in delineating the renal parenchyma. 
In 7 out of 11 cases this resulted in intra- 
renal or extrarenal extravasation of the 
contrast medium and should be undertaken 
with caution. 


SUMMARY 


Review of the previously reported 27 
cases and our own case of renal emphysema 
emphasizes that this is a roentgenologi 
diagnosis of a medical-surgical emergenc 

which at the present time still carries a 55 
per cent mortality. 

Typically, the patient is a diabetic female 
past middle age, in good metabolic con- 


1C 
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trol, sometimes with a previous history of 


coliform urinary tract infections. The il- 
Iness is acute, usually less than 3 days in 
duration at the time of diagnosis, and the 
patient frequently presents with gram- 
negative sepsis. 

The earliest roentgenographic signs are a 
diffuse mottling of the renal parenchyma by 
hydrogen and carbon dioxide filled absces- 
ses which are often radially distributed. As 
the infection spreads through the cortex, 
the gas extends beyond the renal capsule 
and 18 contained by Gerota’s fascia, pro- 
ducing a crescentic margin or complete out- 
lining of the kidney. Occasionally the in- 
fection and gas spread from the perirenal 
fascia into the retroperitoneal space. 

The best method for evaluating the 
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uncertain case seems to be nephrotomogra- 
phy which should be performed as soon as 
possible so that immediate surgical and 
medical treatment may be started. 


Charles S. Langston, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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Fic. 2. Roentgenogram of an injected specimen showing the course of the arteries of the posterior fossa in 
the lat 
The 
(AICA), the anterior lateral marginal branch (ALM), anterior medullary segment (A), anterior pontine 
or pre 


eral view. The colliculi, the medulla, aqueduct and floor of the fourth ventricle are retouched. 
labeled structures include the anterior culminate segment (AC), anterior inferior cerebellar artery 


ontine segment (AP), anterior superior marginal segment (ASM), hemispheric branch (H), inter- 


brachial branch (Ib), intermediate segment (IM), vermian segment (IV) of the posterior inferior cerebellar 
artery, lateral branch (L) of the anterior inferior cerebellar artery, lateral medullary segment (LM), 


lateral 
cerebe 
cerebe 
artery 


(St), v 


verteb 
medul 


pontine segment (LP), medial branch (M) of the anterior inferior cerebellar artery, precentral 
lar branch (Pc), the proximal portion of the posterior cerebral artery (PC), posterior inferior 
lar artery (PICA), pontine branches (Po), posterior medullary segment (PM), superior cerebellar 
(SCA), suprapyramidal branch (Sp), superior retrotonsillar segment (SRt), supratonsillar segment 
ermian segment (SV) of the superior cerebellar artery, tonsillo-hemispheric branch (Th), and the 
ral artery (VA). The large arrow ( Î ) indicates the choroidal point at the distal end of the posterior 
ary segment (PM). The asterisk (*) indicates the location of the copula pyramidis. The apex of the 





cerebe 
The 


lum ( ¢ ) is also indicated. 
precentral cerebellar branch (Pc) of the superior cerebellar artery outlines the roof of the upper part 


of the fourth ventricle. The white dot in the course of the precentral cerebellar artery indicates the approxi- 


mate | 


(PM) 


oint at which the artery enters the precentral cerebellar fissure. The posterior medullary segment 
» А ОИЕ - š Ad к; 
of the posterior inferior cerebellar artery (PICA) corresponds to the posterior aspect of the lower 


brain stem. The distance between the superior retrotonsillar segment (SRt) and the posterior medullary 


segmer 


it (PM) indicates the height of the fourth ventricle and is an indication of the anteroposterior 


diameter of the body of the cerebellar tonsil. In this specimen, the suprapyramidal branch (Sp) originates 


from t 





he vermian segment of the opposite side (X 
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TOTAL HIP REPLACEMENT* 
ROENTGEN APPEARANCE OF CURRENT DEVICES 


By FRANKLIN L. ANGELL, M.D., and FREDERICK B. WATTS, Jr., M.D. 


BOSTON, MASSACHUSETTS 


ULTIPLE devices are now used to 

totally replace the hip joint. The 
expansion of knowledge in the fields of 
biomechanics and metallurgy, coupled with 
the development of plastics and “cold 
curing" acrylic bonding material has re- 
sulted in the construction of appliances 
that are biologically tolerated and more 
structurally and functionally sound than 
those previously used.??:5? 

Characteristic postoperative changes are 
associated with the insertion of each de- 
vice, and lack of familiarity with the ap- 
pearance of the devices employing methyl- 
methachorlate as a bonding agent may 
make interpretation of the postoperative 
changes difficult. The need for the radiolo- 





Fic. 1. McKee-Farrar prosthesis. Matched cup and 
modified Thompson prosthesis. 


gist to be aware of the roentgen appearance 
of the currently used devices is apparent. 

The surgical indications for the proce- 
dure and the factors influencing the choice 
of a particular prosthesis are beyond the 
scope of this report. Such information 1s 
available elsewhere. 

The McKee-Farrar,?? Charnley-Muel- 
ler,^ and Ring"? prostheses as well as the 
vitallium mold!’ are used currently in total 
hip replacement at the Massachusetts 
General Hospital. In special circumstances, 
individually designed prostheses have been 
constructed for those patients with extra- 
ordinary problems. A description of these 
prostheses and of their characteristic roent- 
gen appearance is presented. 


THE MCKEE-FARRAR PROSTHESIS 
(Metal Head to Metal Cup) 


Matched cup and modified Thompson 
prosthesis (Fig. 1). 





Гіс. 2. Roentgenogram of the hip showing the 
McKee-Farrar prosthesis in place. 


* From the Departments of Radiology, Harvard Medical School and Massachusetts General Hospital, Boston, Massachusetts. 
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lic. 3. Charnley-Mueller prosthesis. Teflon cup is 
matched to the modified Thompson prosthesis. 
Note the wire around the perimeter of the cup. 


Pelvic Component. 'The cup is made with 
many small studs extending at right angles 
from a curved surface. This design facili- 
tates firm fixation at the acetabular site. 

Femoral Component. 4 modified Thomp- 
son prosthesis is matched to the acetabular 
cup. 

'The remnants of articular cartilage are 
removed from the acetabulum leaving the 
walls rough. Soft tissue is removed from 
the fovea. A cavity is made in the ischium. 
This is directed towards the ischial spine. 
Multiple holes are drilled into the superior 
and superomedial aspect of the acetabulum. 
Penetration of the inner cortex of ‘the 
ilium frequently occurs. Additional holes 
are drilled wherever needed. The outer 
cortex of the ilium above the acetabulum is 
debrided and 2 screws are inserted parallel 
to the roof of the acetabulum. They pene- 
trate both the outer and inner cortex of the 
ilium. The acrylic cement binds the acetab- 
ular cup and some of the mix flows above 
the ilium where it comes in contact with the 
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2 screws. This produces additional fixation 
of the acetabular prosthesis. Then after 
curetting the femoral neck and proximal 
shaft, the femoral component is inserted 
into the medullary cavity. It is also held in 
place by plastic cement. 

A roentgenogram of the hip with McKee- 
Farrar prosthesis in place shows the deep- 
ened acetabulum and the drilling sites in 
the ischium (Fig. 2). 


THE CHARNLEY-MUELLER PROSTHESIS 
(Metal Head to Teflon Cup) 


The teflon cup is matched to the modified 
Thompson prosthesis. Note the wire around 
the perimeter of the cup (Fig. 3). 

Pelvic Component. A high density poly- 
ethylene cup containing concentric circular 
grooves is placed around its outer surface. 
These grooves are parallel to the rim. A 
radiopaque wire encircles the cup near the 
inner margin of the rim. 

Femoral Component. A modified Thomp- 
son prosthesis is matched individually to 
each polyethylene acetabular cup. 

The acetabulum is deeply reamed with 
penetration of the ischial cortex. Multiple 
cavities are created in the ilium. These 
serve as binding sites for the acrylic cement 
and anchor the cup to the pelvis. The cup 
is directed slightly laterally and anteriorly 
in the normal plane of the acetabulum. The 
femoral component is inserted into the 
femur. The greater trochanter is transfixed 
onto the proximal femoral shaft in an at- 
tempt to preserve muscular stability at the 
hip. 

Roentgenograms of the hip with Charn- 
ley-Mueller prosthesis in place are demon- 
strated in Figure 4, 4-C. 


THE RING PROSTHESIS 
(Metal Head to Metal Cup) 


The metal cup is matched to a modified 
Moore prosthesis (Fig. 5). 

Pelvic Component. 'This consists of a cup 
with 4 grooves on its outer edge and a 
stem. 

Femoral Component. 4 modified Moore 
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prosthesis which is matched to the acetabu- 
lar cup constitutes the femoral component. 

The acetabular prosthesis is introduced 
into the ilium. The stem is directed through 
the bar of bone which extends from the 
upper margin of the acetabulum to the 
sacroiliac joint. The axis of the coupled 


acetabular and femoral components is 
anterior and slightly lateral. 

A roentgenogram demonstrating the Ring 
prosthesis in place 1s shown in Figure 6. 
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ic. 4. (4-С) Roentgenograms of the hip 
showing the Charnley-Mueller prosthe- 
sis in place. (4) 
acrylic is seen in the drilled tracts and 
has flowed into the pelvis. (В) Same as 
in A with screws in supra-acetabular 
location. (C) Cup component held in 
place without barium containing acrylic. 
Note the tracts drilled into the pelvis. 


Barium containing 


The stem is directed towards the sacrum 
just above the sacral notch. 


VITALLIUM MOLD 
(Metal to Tissue) 

A vitallium mold is illustrated in Figure 
` Pelvic and Femoral Components. The outer 
surface of the mold is convex and the inner 
surface is concave. 

The mold is placed as deeply as possible 
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Vic. 5. Ring prosthesis. The metal cup is matche.l 
to a modified Moore prosthesis. 


into the acetabular cavity. The margins of 
the cup project bevond the acetabular rim. 
The reshaped femoral head, neck, or shaft 
is directed into the mold. This produces 4 [16. 6. Roentgenogram of the hip showing the 
surfaces that glide over one another. The Ring prosthesis in place. 

mold is not otherwise fixed and stabilitv at 
the hip is produced bv rearrangement of 
the muscle attachments. 

A roentgenogram of a vitallium mold 
seated deep in the acetabulum is shown in 
Figure 8. The attachments on the trochanter 
have been revised. 





SPECIAL DEVICES 

Appearance is determined by the func- 
tional requirements of the prosthesis and 
its manner of attachment. No preinsertion 
photographs were available. 

A hemipelvectomy prosthesis, devised by 
Thomas L. Delorme, M.D., was inserted 
following removal of an invasive chondro- 
sarcoma of the pubis (Fig. 9). Fie. 7. Vitallium mold. 





Vor. то, No. І 
In any particular case, the findings in one 
or the other phase may be more striking 
but all features must be integrated into a 
consistent pattern. 


A. ARTERIOGRAPHIC FEATURES 


Anterior displacements of the basilar ar- 
tery and the distal portion of the vertebral 
arteries are well known features of brain 
stem tumors. However, these changes are 
not specific since any mass lesion posterior 
to these vessels may have the same effect. 
Moreover, as pointed out above, the basilar 
artery is often not displaced as far forward 
by a brain stem tumor as might be antici- 
pated. It may in fact be displaced posteri- 
orly as seen with prepontine space-occupy- 
ing lesions. It is therefore necessary to give 
maximum attention to other arteries— 
their segmental divisions as well as branches 
(Fig. 1; and 2). These include: (1) the vari- 
ous segments of the superior cerebellar ar- 
teries?7 7^7 (the prepontine, lateral pon- 
tine, anterior superior marginal or juxta- 
tegmental, anterior culminate and vermian 
segments); (2) the branches of the superior 
cerebellar arteries (the precentral cerebellar, 
anterior lateral marginal, intermediate and 
superior vermlan branches); (3) the seg- 
ments of the posterior inferior cerebellar 
arteries?.?19.39 (the anterior medullary, lat- 
eral medullary, supratonsillar, superior 
retrotonsillar and vermian segments); (4) 
the branches of the posterior inferior cere- 
bellar arteries (the tonsillo-hemispheric 
and suprapyramidal branches); (5) the 
transversely running pontine arteries; (6) 
the anterior inferior cerebellar arteries;i4? 
(7) the posterior cerebral arteries; (8) the 
thalamo-perforating arteries; and (9) 
the medial and lateral posterior choroidal 
arteries.’ 

When the upper brain stem is grossly in- 
volved (Fig. 3; 4; 5; 6; and 7) the superior 
cerebellar artery" is stretched, rounded and 
displaced outward. The prepontine seg- 
ment of the artery is displaced forward. The 
usual downward dipping of the artery as it 
extends posteriorly around the brain stem 
is diminished, lost, or occasionally reversed. 


Brain Stem Tumors 5 


The anterior culminate segment of this ar- 
tery and, to a lesser degree, the superior 
vermlan segment are displaced backward. 
The latter segment comes closer to the 
straight sinus, and the angle formed by 
these segments of the artery over the apex 
of the cerebellum becomes more acute. The 
precentral cerebellar artery," although more 
variable than the precentral cerebé@llar 
vein, is particularly helpful since it runs 
between the brain stem and the cerebel- 
lum. Usually, this vessel arises either from 
the anterior superior marginal segment or 
anterior culminate segment of the superior 
cerebellar artery and runs backward or for- 
ward to enter the fissure between the cen- 
tral lobule and lingula, 7.e., the precentral 
cerebellar fissure. In the depth of this fis- 
sure, on either side of the vermis, it pene- 
trates the parenchyma of the cerebellum to 
run with the brachium conjunctivum (Fig. 
2). The artery may be said to have 3 seg- 
ments: cisternal, fissural and parenchymal 
segments. With an extensive brain stem tu- 
mor, the fissural and parenchymal segments 
of the precentral cerebellar artery are dis- 
placed backward but maintain a smooth 
oblique course roughly parallel to the clivus 
(Fig. 4; 54; and 6/4). The distance be- 
tween this artery and the basilar artery 
the width of the brain stem—is increased. 
This distance corresponds to the previously 
described measurement between the col- 
liculo-central point? of the precentral cere- 
bellar vein and the anterior aspect of the 
pons (outlined by the basilar artery or pon- 
tine vein), a mean of 3.2 cm. and a range of 
2.9 to 3.6 cm. The distance between the 
colliculo-central point or the most anterior 
point of the precentral cerebellar artery 
and the clivus has a mean value of 3.9 cm. 
and a range of 3.6 to 4.3 cm. As a result of 
posterior displacement of the precentral 
cerebellar artery, the distance between this 
artery and the vermian segment of the su- 
perior cerebellar artery is diminished (Fig. 
54; and 84). 

With gross involvement of the lower 
brain stem, displacement of various seg- 
ments of the posterior inferior cerebellar ar- 
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Fic. 8. Roentgenogram of the hip showing the 
vitallium mold seated deep in the acetabulum. 


Pelvic Component. This specially de- 
signed replacement prosthesis was con- 
structed for the left ilium and pubis which 
is attached to the sacrum, contralateral 
Шит and pubis. The acetabular cup is 
incorporated in the prosthetic architecture. 

Femoral Component. A modified Moore 





Ес. 9. Hemipelvectomy prosthesis, devised by 
Thomas L. Delorme, M.D. 
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Fic. ro. Proximal femoral (replacement) pros- 
thesis, devised by Robert J. Boyd, M.D. 


prosthesis with a long intramedullary stem 
extending into the femoral shaft above the 
supracondylar portion formed the femoral 
component. 

A proximal femoral (replacement) pros- 
thesis, devised by Robert J. Boyd, M.D., 
inserted following removal of a giant cell 
tumor of the femoral neck is shown in 
Figure 10. 


SUMMARY 


Total prosthetic replacement of the hip 
is becoming a frequently performed ortho- 
pedic procedure. The radiologist should be 
familiar with the appearance of various 
devices as well as the methods of insertion 
and fixation of the pelvic and femoral 
components, as these determine the post- 
operative roentgen appearance of the hip. 


6 Yun Peng Huang and Bernard S. Wolf SEPTEMBER, 1970 
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(A>) Normal (Bo ) Brain Stem Glioma (C5) ay Tumor 


Гс. 3. Diagrammatic horizontal sections of cerebellum and brain stem showing the anatomic relationships 
of pertinent arteries in normal cases, in brain stem tumors, and in fourth ventricle tumors. Portions of the 
arteries hot in the plane of section are dashed. 

The labeled structures include the anterior medullary segment (AM), basilar artery (BA), interbrachial 
artery (Ib), vermian branch (IV) of the posterior inferior cerebellar artery, lateral medullary segment 
(LM), pontine artery (P), precentral cerebellar artery (Pc), posterior medullary segment (PM), superior 
retrotonsillar segment (SRt), vermian branch (SV) of the superior cerebellar artery and vertebral artery 


(VA). 
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The more recently developed prostheses 
and their roentgen appearances are pre- 
sented. 


Franklin L. Angell, M.D. 
Radiology Research Office 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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tery! is marked. The portions of this vessel 
in front of the brain stem are displaced for- 
ward. The posterior medullary segment, 
located between the posterior aspect of the 
medulla and the anterior aspect of the body 
of the tonsil, is markedly displaced back- 
ward. The intervening portions will be 
stretched, elongated and lose their normal 
tortuosity (Fig. 54; and 8/7). Since there is 
considerable variation in the course of the 
anterior and lateral medullary segments of 
the posterior inferior cerebellar artery, it is 
difficult to be certain of abnormalities of 
these segments. This is especially true in 
the Towne projection (Fig. 85; and 9B). 
On the other hand, the location of the pos- 
terior medullary segment, particularly its 
distal part, is more consistent and posterior 
displacement of this segment is more reli- 
able and of greater diagnostic impor- 
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tance.^? Displacement of this segment is 
usually most marked near its Junction with 
the supratonsillar segment, 7.e., the cho- 
roidal point (Fig. 54; 84; and 9/4). In go 
per cent of normal cases, the foot of the 
perpendicular, dropped from the choroidal 
point to a line Joining the anterior margin 
of the foramen magnum and the torcular 
(FT line), will be located from 1 mm. dh- 
terior to 5 mm. posterior to the point divid- 
ing the anterior one-third from the poste- 
rior two-thirds of the FT line.'® Gonsette 
et al.8 concluded that the posterior border 
of the medulla oblongata is located at the 
point dividing the anterior one-fourth and 
the posterior three-fourths of the line con- 
necting the anterior margin of the foramen 
magnum and the torcular. The posterior 
medullary segment of the posterior inferior 
cerebellar artery is located behind this point 


(4), (Bı) and (Ci) are sections through the upper pons; (42), (В) and (С) through the upper medulla 


oblongata. 


(4) Normal. Note particularly the relationship of the precentral cerebellar artery (Pc) and the inter- 
brachial artery (Ib) to the fourth ventricle. The vermian branch (SV) of the superior cerebellar artery 


outlines the culmen. 


(42) Normal. The lateral medullary segment (LM) of the posterior inferior cerebellar artery is usually 


located considerably below the level of this section. The anteroposterior diameter of the body of the cere- 
bellar tonsil is indicated by the distance between the posterior medullary segment (PM) and the superior 
retrotonsillar segment (SRt), bridged by the supratonsillar segment (not labeled) running over the superior 
pole. 

(Bı) Brain stem glioma. The tumor is indicated by crossed lines. Note the deep groove on the anterior 
aspect of the pons produced by the basilar artery (BA). On the reader’s right, the pontine artery produces 
a deep groove in a protruding tumor nodule, whereas on the left it is displaced forward with the expanded 
brain stem. The precentral cerebellar artery (Pc) is displaced markedly backward. The superior vermis is 
compressed as indicated by the decreased distance between the precentral cerebellar artery and the vermian 
segment (SV) of the superior cerebellar artery. 

(Bs) Brain stem glioma. Since the lower part of the medulla oblongata is usually less severely involved, 
lateral displacement of the lateral medullary segment is often difficult to detect. In addition, normal varia- 
tions in the course of this segment within the lateral medullary cistern are marked. The posterior medullary 
segment (PM) and, to a lesser degree, the superior retrotonsillar (SRt) and the vermian segments (IV) of 
the posterior inferior cerebellar artery are displaced posteriorly. The tonsil is compressed from in front. The 
proximal portion of the posterior inferior cerebellar artery made up by the anterior and lateral medullary 
segments is stretched. 

(C) Fourth ventricle tumor. The basilar artery (BA) and pontine arteries (P) are displaced forward. 
Changes in the precentral cerebellar and interbrachial arteries are similar to those seen with brain stem 
tumors, although more marked lateral displacement of these vessels is often seen in fourth ventricle tumors. 

(Сз) Fourth ventricle tumor. The lateral medullary (LM), posterior medullary (PM), the supratonsillar 
(not [ibeled), and superior retrotonsillar segments (SRt) are markedly stretched and elongated in the 
anteroposterior direction. These segments form a smooth continuous curve. The posterior medullary seg- 
ment is shown as displaced slightly forward. However, if the original location of this segment was more 
posterior on the medial aspect of the tonsil, moderate posterior displacement may be present. The tonsils 
are widely separated and compressed from their medial aspects. 
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DOUBLE-CONTRAST ARTHROGRAPHY IN THE 
DIAGNOSIS OF PIGMENTED VILLONODULAR 
SYNOVITIS OF THE KNEE* 


By LT. COLONEL RICHARD D. WOLFE, USAF, MC,t and MAJOR 
VINCENT J. GIULIANO, USA, MC} 


LACKLAND AFB, TEXAS 


IGMENTED villonodular synovitis is 

not a new disease, as it was first de- 
scribed by Simon in 1865, but even today, 
more than тоо years later, it is infrequently 
correctly diagnosed preoperatively, espe- 
cially when it involves the knee. With the 
introduction of opaque contrast and then 
double-contrast knee arthrography, it 
would seem that more of these cases would 
be identified prior to surgery, but we were 
only able to find a total of 12 cases in which 
knee arthrography was used and was help- 
ful in establishing the diagnosis. Seven of 
these used the double-contrast method, 
with $ cases published by Bessler and 
Китап? and т by Czekala,'? while Butt 
and McIntyre! reported the only case in the 
English language literature. Others, each 
reporting single cases utilizing only positive 
contrast material, were Ave ef a/.,! Rein et 
al.” and Lindblom.'® Brashear’ mentions т 
case in which the diagnosis was suggested 
by pneumoarthrography, while Kelikian 
and Lewis" presented an equivocal case 
studied also with pneumoarthrography. 

A recent case in which the preoperative 
diagnosis of pigmented villonodular syno- 
vitis of the knee was made with double- 
contrast arthrography motivated us to re- 
port the 2 cases we have in the hope of stim- 
ulating interest in its use in the diagnosis 
of synovial tumors. 


REPORT OF CASES 


Case I. A 25 year old white male was trans- 
ferred to Wilford Hall USAF Medical Center 
after initial care at Schilling AFB, Kansas. He 
had been well until 4 months prior to admission 


when he noted swelling of his right knee. No 
other joints were involved and there was no 
history of trauma. The condition was diagnosed 
as probable strain, and rest and heat resulted in 
partial relief of the swelling. This recurred and 
when it became quite distended there was some 
pain with motion. A mass was easily palpable 
but was thought to be a lipoma. At surgery, it 
was thought to represent a muscle mass but the 
inadequate biopsy revealed only normal muscle 
and he was referred to our facility. 

On admission there was a recent but well- 
healed lateral incision with diffuse swelling of 
the entire joint, most pronounced in the area 
of the suprapatellar bursa and laterally. Flexion 
was limited to 70° by pain. The knee was other- 
wise stable and no local heat or erythema was 
noted. All laboratory studies, including sedi- 
mentation rate X 3, were normal. Plain roent- 
genograms of the knee revealed a normal bony 
architecture without osteoporosis and with the 
joint space maintained. A soft tissue mass was 
seen in the area of the suprapatellar bursa. 

Double-contrast arthrography was per- 
formed, the details of which are not in the 
record, and these representative roentgeno- 
grams were obtained (Fig. т, 4-D). Aspiration 
at the time of arthrography revealed a frankly 
bloody effusion which showed no growth on 
culture. Although the roentgenograms are felt 
to be diagnostic of pigmented villonodular 
synovitis, this was not fully appreciated pre- 
operatively for it was thought that this most 
likely represented a rhabdomyosarcoma with 
invasion of the synovium. 

At surgery an extremely large, fungating 
mass occupied the entire knee joint and ex- 
tended into the thigh laterally. A total syno- 
vectomy was accomplished and this was fol- 
lowed by radiation therapy with 1,600 rads 
over a 2 week period. Pathologic examination 
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Fic. 4. Diagrammatic representation of "mid-sagittal section" showing arteriographic changes in brain 


stem tumors. An extensive tumor, from medulla to subthalamic region, is illustrated. 

Labeled are the anterior medullary segment (AM), basilar artery (BA), central lobule (Ce), the choroidal 
branches (Ch), cisternal segment (cis), circumpeduncular segment (cp), culmen (Cu), lateral medullary 
segment (LM), medial posterior choroidal artery (MPCh), parenchymal segment (pa), precentral cere- 
bellar branch (Pc), posterior inferior cerebellar artery (PICA), plexal segment (pl), posterior medullary 
segment (PM) of the posterior inferior cerebellar artery, posterior medullary segment (PM’) of the ton- 
sillo-hemispheric branch, pontine artery (Po), pretectal segment (t), pyramid (Py), superior cerebellar 
artery (SCA), superior retrotonsillar segment (SRt), supratonsillar segment (St), vermian segment (SV) of 
the superior cerebellar artery, tectal segment (t), tonsillo-hemispheric branch (Th), thalamo-perforating 
arteries (Тр), tuber (Tu), and vertebral artery (VA). The third and fourth ventricles (3V, 4V) are also 
labeled. Е Ы 

The vertebral (VA) and basilar arteries (BA) have an elongated, stretched appearance with effacement 
of the usual posterior convexity of the vertebral artery near its junction with the basilar artery. The 
basilar artery is displaced forward. Lobulated masses (unlabeled arrow) protrude from the anterior surface 
of the enlarged pons and extend further forward than the basilar artery. Angiographically, this is indicated 
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revealed 115 grams of tissue, the largest piece 
being 15X8X1.5 cm. with a shiny brown sur- 
face. Thehistologicappearance was quite typical 
of pigmented villonodular synovitis. The post- 
operative recovery was slow and at discharge 
4 months later he had a fibrous ankylosis of the 
knee with weakness and loss of motion. Further 
follow-up has not been possible. 


Case п. A 23 year old white female had 
noticed recurrent episodes of swelling and 
stiffness of the right knee for approximately 1 
year. She was in otherwise good health with no 
other joints involved. She recalled having 
fallen on her knees several times while ice skat- 
ing prior to the onset of symptoms. 

On admission to Brooke Army General Hos- 
pital the only positive physical findings were 
limited to the right knee, which was slightly 
warm and diffusely tender, but only mildly so. 
There was a large suprapatellar effusion, but no 
definite mass could be palpated, even after 
aspiration of a large amount of blood-tinged 
synovial fluid. 

Laboratory studies were all normal including 
the sedimentation rate, the slide latex test for 
rheumatoid factor and the fluorescent anti- 


nuclear antibody test. Plain roentgenograms of 


the knees were negative except for an effusion. 

A double-contrast arthrogram was obtained 
utilizing 10 cc. of 75 per cent hypaque and 20 
cc. of room air. The roentgenograms were diag- 
nostic of a diffuse pigmented villonodular 
synovitis (Fig. 2, 7D). 

At surgery a boggy synovial mass was iden- 
tified in the suprapatellar region and a total 
synovectomy was accomplished through medial 
parapatellar and lateral posterior incisions. The 
mass was attached to the patella but not to the 
collateral ligaments. Pathologic examination 
revealed villous proliferation and hemosiderin- 
laden macrophages, considered typical of pig- 
mented villonodular synovitis. No postoper- 
ative radiation therapy was given. 


DISCUSSION 


In 1941 Jaffe et al. reviewed the con- 
fusing literature and their own cases and 
recognized common gross and histopatho- 
logic characteristics which allowed them to 
group under a common name all of these 
processes which previously were reported 
under various names. They designated the 
condition as “pigmented villonodular syn- 
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ovitis, bursitis or tenosynovitis” and this 
has remained as the accepted term. 

The condition may be nodular or diffuse. 
If one excludes the nodular and quite 
characteristic phalangeal lesions, the vast 
majority are located in the knee and most 
of these are of the diffuse type. The less 
common nodular type of the knee is rarely 
if ever diagnosed prior to surgery, but 
instead presents as an internal derangement 
and frequently has episodes of locking. 
There are no reports of the use of arthrog- 
raphy in this localized type and it is 
doubtful if it would be helpful other than in 
a negative manner. If no meniscal injuries 
were demonstrated then one would think of 
other possibilities for the etiology of the 
patient's symptoms. 

Gehweiler and Wilson? collected from 
the literature 300 cases of diffuse pigmented 
villonodular svnovitis. The knee was bv 
far the most common location and was then 
followed by the hip, ankle, tarsus, carpus, 
elbow and shoulder, in that order. They 
reported only the third and fourth cases of 
biopsy proven biarticular involvement with 
one of their cases having both knees in- 
volved and the other the right knee and 
right hip. Greenfield and Wallace" in 1950 
presented a case with both knees, and Byers 
et al. in 1968 reported 1 case with both 
ankles involved. Kelikian and Lewis" in 
1949 reported 3 siblings with biarticular 
involvement but there was no proof and 
these do not appear to represent this 
entity. Friedman and Schwartz! reported a 
case with both knees affected but the in- 
volvement of the second knee occurred 10 
vears after the first and there was no biopsy 
of the second knee. 

Lewis? in 1947 described the typical 
patient with the diffuse process as a young 
adult with monarticular involvement and 
with an excessive amount of synovitis 
which may be smooth in outline and 
homogeneous in density but is especially 
diagnostic when it is nodular. He empha- 
sized joint space symmetry with no indica- 
tion of cartilage abnormality, normal ap- 
pearing bones without osteoporosis and no 
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by about 5 to 7 mm. since the vessel is more 
closely applied to the tonsil than to the 
medulla. When the neoplasm does not in- 
volve the tonsil, the normal arch of the 
supratonsillar segment of the posterior 
inferior cerebellar artery over the superior 
pole of the tonsil is shortened and tilted 
posteriorly (Fig. 54). The superior retro- 
tonsillar segment is displaced posteriorly 
to a lesser degree than the posterior medul- 
lary segment, indicating compression of the 
tonsil in an anteroposterior direction. When 
the tonsil is involved by extension of the 
neoplasm, however, the anteroposterior 
diameter of the tonsil may be increased. 
This is indicated by an increased distance 
between the posterior medullary and supe- 
rior retrotonsillar segments and a widening 
of the supratonsillar arch (Fig. 9.7). When 
this distance is normal, it is also likely that 
the tumor has spread into the tonsil since, 
in the absence of involvement, the distance 
should be diminished. 

Because of posterior displacement of the 
superior retrotonsillar segment, the curved 
course of this vessel as it runs below the 
copula pyramidis to Join the vermian seg- 
ment becomes more acute (Fig. 54; and 
9/1). When the neoplasm extends into the 
inferior vermis, however, the downward 
curve below the copula pyramidis may be 
widened and the vermian segment of the 
artery markedly arched backward and 
downward (Fig. 84). 
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The tonsillo-hemispheric branch of the 
posterior inferior cerebellar artery is diffi- 
cult to evaluate because of marked normal 
variations in its origin and course. Fre- 
quently, however, there is an identifiable 
portion of this vessel which runs on the 
posterior medullary aspect of the cerebellar 
tonsil behind the medulla oblongata. It 
may therefore also be referred to as a pos- 
terior medullary segment, but of the ton- 
sillo-hemispheric branch.? This segment 
will also be posteriorly displaced (Fig. 84; 
and 94). In other instances, a portion of 
this vessel runs over the superior pole of the 
cerebellar tonsil and will therefore be dis- 
placed in a fashion similar to the corres- 
ponding segments of the posterior inferior 
cerebellar artery itself. 

The anterior inferior cerebellar artery 
which runs in the lower part of the pontine 
and ponto-cerebellar cisterns is stretched 
laterally and displaced anteriorly. This 15, 
however, difficult to evaluate roentgeno- 
logically because of the variable origin and 
course of this vessel (Fig. 85). Modifica- 
tion of its appearance may, in addition, be 
concealed in the Towne projection. The an- 
teroposterior reversed Water's view, com- 
bined with subtraction, may show changes 
in the course of this vessel more clearly." 
In some cases, displacements of the pos- 
terior cerebral artery —elevation, lateral dis- 
placement, and widening of its curved 
course around the mesencephalon (Fig. 
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by the fact that pontine branches (Po) extend farther forward than the basilar artery. The cisternal (cis) 
and parenchymal portions (pa) of the thalamo-perforating arteries (Tp) are displaced forward and upward. 
Short transverse portions of these arteries at their origins are lost due to elevation and effacement of the 
posterior inferior corner of the interpeduncular fossa. The lateral pontine portion of the superior cerebellar 
artery is stretched with a reversal of its normal inferior convexity. The precentral cerebellar artery (Pc) 
is displaced backward and straightened so that it appears to be roughly parallel to the clivus. The superior 
cerebellar artery (SCA) as it crosses the apex of the cerebellum is more pointed and the vermian branch 
(SV) is closer to the straight sinus. The anterior, lateral and posterior medullary segments (AM, LM, PM) 
of the posterior inferior cerebellar artery (PICA) are stretched and less tortuous than usual. The posterior 
medullary segment (PM) is displaced markedly posteriorly, particularly in its upper portion. The upper 
раќ of the cerebellar tonsil is flattened and tilfed backward as indicated by shortening of the supratonsillar 
segment (St) and diminution in the distance between the posterior medullary (PM) and the superior ret- 
rotonsillar segments (SRt). The copular angle formed by the superior retrotonsillar (SRt) and vermian 
segments (V) of the posterior inferior cerebellar artery is more acute than normal. The vermian segment 
(V) is displaced slightly backward. 
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Case 1. Diffuse pigmented villonodular synovitis of right knee. (4) Soft tissue swelling of suprapatel- 


lar area laterally. (B) Anteroposterior view. (С) External rotation view. (D) Lateral view. Enlarged supra- 
patellar bursa almost completely filled with mass composed of recesses and villous proliferations. 


thigh or leg atrophy. When one adds a lack 
of calcification in the mass and a chronicity 
of symptoms to this, one has criteria which 
still apply to the vast majority of these 
patients. 

McMaster” in 1960 reported 6 cases with 
bone changes. Three of these were in the 
hip, where previous cases had been reported 
by Breimer and Freiberger,® while his 3 
cases in the knee were the first reported 
with bone changes in that joint. Since that 
time а few more cases have shown relatively 
nonspecific changes, although, unlike the 


hip, involvement of the knee remains the 
exception rather than the rule. There has 
been much discussion as to how the bone 
becomes involved but that is beyond the 
scope of this paper." "21-2: Neither of our 
patients demonstrated  roentgenographic 
evidence of bone abnormality. 


ETIOLOGY 
The etiology of this process remains ob- 
scure, although most agree with Jaffe that 
it represents a benign inflammatory reac- 
tion to some as yet unidentified agent. 


10 Yun Peng Huang and Bernard S. Wolf SEPTEMBER, 1970 





Fic. 5. Large brain stem tumor with extension through brachium pontis and restiform body into the cere- 
bellar hemisphere and involvement of the mid-brain 
(4) Left brachial angiogram, arterial phase, lateral view. The basilar artery is stretched and closely 
applied to the clivus ( f). The thalamo-perforating arteries (arrow, left upper margin) are straightened 
and crowded forward. The interpeduncular fossa (IPI) is elevated and effaced from below and behind. 
The posterior part of the posterior communicating artery is elevated (black arrow). The juxtategmental 
portion (unlabeled arrowheads) of the superior cerebellar artery is not remarkable. The anterior culminate 
segment (AC) is displaced backward. An acute angle is formed between this segment and the vermian seg- 
ment (SV). The fissural portion of the precentral cerebellar artery (Pc) is displaced backward. The distance 
between the basilar artery and the precentral artery is increased, while the distance between the precentral 
artery and the vermian segment (SV) is diminished. The proximal portion of the posterior inferior cerebellar 
artery (PIC) is stretched. The posterior medullary segment (PM) is markedly displaced backw ard, cor- 
respondigg to similar displacement of the floor of the fourth ventricle. The distance between this segment 
and the superior retrotonsillar segment (SRt) is diminished, indicating decreased height of the fourth ven- 
tricle. The copula pyramidis (*) and the vermian segment (ТУ) of the posterior inferior cerebellar artery are 
crowded backward. 
(B) Venous phase, lateral view. The pontine segment (Po) of the anterior ponto-mesencephalic vein is 
displaced forward and upward. The region of the superior foramen caecum ( 1) is elevated and the inter- 
peduncular fossa ( 1) is not only narrowed, but tilted and displaced forward. The thalamo-perforating 
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Case 11. Diffuse pigmented villonodular synovitis of right knee. (4) Upright anteroposterior view. 


Fic. 2. 


(B) Internal rotation view. (C) Lateral view. (D) Cross-table lateral view. Moderate enlargement of supra- 
patellar bursa with filling defects coated with positive contrast material. Note value of upright and cross- 


table lateral views to differentiate from bubbles or frothy fluid. 
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74)—may be sufficiently marked to be of 
diagnostic significance. It is curious that oc- 
casionally, despite upward displacement, 
the posterior cerebral and superior cere- 
bellar arteries may be displaced medially 
instead of laterally due to nodular out- 
growths of pseudo-extra-axial type (Fig. 9, 
А and В). In brain stem tumors, medial 
displacement of posterior cerebral and su- 
perior cerebellar arteries due to downward 
herniation of the hippocampal gyri is rare 
unless the primary involvement is in the 
aqueduct or periaqueductal region. 

The thalamo-perforating arteries are 
stretched, displaced and arched forward. 
This is associated with elevation of the floor 
of the posterior portion of the third ven- 
tricle. With greater involvement on one side, 
the thalamo-perforating arteries may be 
displaced contralaterally (Fig. 7). 

With extensive spread into the thalamus, 
the /ateral posterior choroidal artery may 
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show widening of its posterior arch and ele- 
vation of its suprathalamic portion as seen 
with primary thalamic tumors. Changes in 
the medial posterior choroidal artery are of 
special interest because of its close relation- 
ships to the tectal region. This artery (Fig. 
1) usually originates from the proximal 
portion of the posterior cerebral artery and 
courses around the brain stem parallel ard 
medial to the posterior cerebral artery (cir- 
cumpeduncular segment). It then takes a 
curved recurrent course (tectal segment) 
superiorly and medially adjacent to the 
mesencephalo-diencephalic sulcus around 
the tectum. The vessel continues forward, 
passes lateral to the pineal gland to cross 
over the habenular trigone and commissure 
(pretectal segment), and enters the cisterns 
of the vein of Galen and velum interposi- 
tum to supply the choroid plexus of the 
third ventricle (plexal segment). With up- 
ward bulging of the pons, the circumpedun- 
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veins (two opposing arrowheads) сап be faintly seen and are displaced anteriorly. The lateral mesencephalic 
vein (LM) is also elevated. This vein communicates inferiorly with brachial tributaries (B) of the petrosal 
vein which outline the elevated superior aspect of the brachium pontis. The anterior culminate segment 
(2) of the precentral cerebellar vein is displaced backward by enlarged tectum. The marginal tributary 
(1) of the precentral cerebellar vein is also displaced backward and somewhat downward by the widened 
mid-brain. The posterior mesencephalic vein (PMV) is elevated. The vein of the lateral recess of the fourth 
ventricle (LR) is stretched and shows a marked inferior arcuate convexity indicating enlargement of the 
brachium pontis and restiform body. The normal angular course of this vein at the cerebello-ponto-me- 
dullary angle (*) is lost. The medial tonsillar supratonsillar tributaries (double arrowheads) join the vein 
of lateral recess of the fourth ventricle at the posteriorly displaced tonsillar incisura (black arrowhead). 
Together with the superior and inferior retrotonsillar tributaries (SRt, IRt) of the inferior vermian vein 
(IV), they outline the posteriorly displaced cerebellar tonsil, flattened from in front. 

(C) Pneumoencephalogram, lateral view. No air entered the ventricular system. The anterior margin 
(1) of the brain stem has an irregular outline and is unusually close to the clivus (2 ). The interpeduncular 
cistern is elevated and its depth obscured. The precentral cerebellar fissure (Рс), between the inferior 
colliculi (I) and lingula in front and the central lobule (Ce) behind, is displaced backward as is the nar- 
rowed quadrigeminal cistern (QC). The apex of the cerebellum formed by the culmen (Cu) is pointed and 
displaced backward. The cistern of the corpus callosum (CCC) and insular sulci (arrowheads) are also 
labeled. The distance between the wing of the ambient cistern (retropulvinar cistern, black arrow) and the 
wing of the precentral cerebellar cistern (infratentorial portion of ambient cistern, f ) is increased indicating 
elongation of the mid-brain. 

(D) Venous phase, Towne view. The faintly seen peduncular segment (1) of the vein of the lateral recess 
on the left (LLR) is displaced medially. The distance between this segment and the arched brachial tribu- 
tary ФВ) of the petrosal vein (P) is increased. The vein of the lateral recess of the fourth ventricle on the 
right side (RLR) is somewhat laterally displaced. 

The peduncular portions ( f ) of the posterior mesencephalic veins (PM) are seen on both sides and show 
an exaggerated sweep on the left. The brachial tributaries (A) of the precentral cerebellar vein are mini- 
mally separated. 
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Many have incriminated bleeding into the 
joint, although only Dahlin (as cited by 
Chung and James? in a personal communi- 
cation) has seen a case in a hemophiliac 
with findings closely simulating but not 
identical to that of pigmented villonodular 
synovitis. Many interesting experimental 
studies have been only partially successful 
in producing lesions somewhat resembling 
this entity... Wright? in 1951 felt that 
this represented a neoplasm related to the 
ordinary malignant svnovioma and he 
insisted that benign giant cell synovioma is 
a more appropriate designation. This was 
not widely accepted, although recently 
Jones ef al." again suggested this possible 
relationship. They based this conclusion on 
an article by Bliss and Reed? in which 4 
cases of malignant giant cell tumor of 
tendon sheaths, 2 with metastases, were 
reported. There had been no previous cases 
suggesting malignancy or metastases and 
there have still been none of the diffuse type 
involving the larger joints. Bobechko and 
Kostuik* recently reported 3 children with 
hemangiomas of the synovium. Thev sug- 
gested that these 2 conditions may be 
related and recommended arteriography in 
all adults with this diagnosis. Suffice it to 
say that the true etiology of this condition 
has not been definitely established! 


ARTHROGRAPHY AND ARTERIOGRAPH Y 


Careful arthrography should be almost 
uniformly successful in demonstrating the 
fungating synovial lesions present. Some 
authors, however, have not found it of 
value, although in most cases only air was 
used.?55 We favor the double-contrast 
method for all arthrographies but espe- 
cially when a synovial lesion is suspected. 
These will demonstrate the tremendous in- 
crease in the size of the articular cavity, 
will show the joint effusion and will dem- 
onstrate the synovial villi projecting into 
the suprapatellar bursa and posterior knee 
pouches. The coating by the positive con- 
trast material and the distention from the 
air render an easy diagnosis possible when 
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proper roentgenograms are obtained. A 
cross-table lateral and an upright views are 
of utmost importance in demonstrating 
these synovial abnormalities. 

During the actual injection of the posi- 
tive contrast material in our second pa- 
tient, she complained of pain and even 
cried, although she did not show a low 
threshold for pain when the needle was 
inserted. In several hundred previous 
studies done by one of the authors (RDW) 
this was never seen. Usually there is no 
pain but only slight discomfort from the 
mild distention. Even the burning en- 
countered if some of the contrast material 
extravasates Is never as severe as this was. 
It is probable that the large increase in 
surface area with its abnormal synovial 
lining is responsible for this irritative 
phenomenon and this may be a diagnostic 
point to watch in future arthrograms. Un- 
fortunately there was no written comment 
regarding the arthrogram in the first pa- 
tient. 

Arteriography was performed by Rein 
et al.” but they concluded that the malig- 
nant type vascular changes seen rendered 
this of little diagnostic assistance. Its great- 
est value was in delineating the extent of 
the tumor. 

TREATMENT 

Total synovectomy with or without 
postoperative irradiation is generally ac- 
cepted as the treatment of choice. Byers 
et al.5 n a large series of their own cases and 
in reviewing the literature found an ex- 
tremely poor result with extensive syno- 
vectomy of the knee with a recurrence 
rate of 46 per cent. A complete cure with 
total synovectomy of the knee was obtained 
in only 17 per cent. In 5 cases in which 
biopsy alone was done no further deteriora- 
tion occurred. They treated 8 patients with 
radiation therapy and, although all showed 
regression of bone and soft tissue lesions, 
only 2 could be considered as having satis- 
factory results. Fortunately not all of the 
results in the literature are so dismal. 
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ic. 5. (E) Same case. Horizontal secrions of the m:d-pons (upper section) and upper medulla (lower section). 
The brain stem is markedly enlarged by infiltrating astrocytoma, with resultant flattening and posterior 
displacement of the fourth ventricle. The deep groove on the anterior aspect of the pons is occupied by the 
basilar artery (arrow). The brachium pontis, resziforra body, dentate nucleus (DN), medullary substance 
of the cerebellar hemisphere, flocculus (F) and inferior vermis (V) on the left side (L) are infiltrated by the 
tumor. The tonsil (T) on the right (R) is displaced backward and flattened from front. The tonsil on the 
left side is not clearly seen. 
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тс. 6. Brain stem astrocytoma. 

(4) Left brachial angiogram, arterial phase, lateral view. The upper part of the basilar artery ( Î ) is 
straightened but is not unusually close to the c'ivus ( 1). The clivus is convex anteriorly. The thalamo- 
perforating arteries (single arrowhead) are stretched and displaced forward. The precentral cerebellar 
artery (row of black arrowheads) and the anterior culminate segment (white arrows) of the superior cere- 
bellar artery are posteriorly displaced. 

(B) Arterial phase, Towne viev. The superior cerebellar arteries (arrowheads) are displaced outward 
and outline the circular shape of tke enlarged upper brain stem. 

(C) Venous phase, lateral view. The pontine veins on the anterior aspect of the pons (2 ) are unusually 
close to the clivus ( f ). This is in contrast to the position of the basilar artery (Fig. 6.4). The difference is 
due to nodular hypertrophy and deep grooving of the pons. The precentral cerebellar vein (Pc) is displaced 
markedly posteriorly. The distance between this vein and the straight sinus (SS) is diminished. The pos- 
terior portion of the posterior mesencephalic vein (PMV) appears elevated but this is difficult to judge 
because of normal variations of this vessel in this area. The internal cerebral vein (IC) is not remarkable. 

(D) Pneumoencephalogram, lateral view, erect position. The floor (-ow of arrowheads) of the aqueduct 
and fourth ventricle (4V) is displaced markedly backward in arcuate fashion. The collicular plate, with 
quadrigeminal cistern (QC) behird it, is displaced backward and upward, flattened and elongated. The 
central lobule (Ce) and the culmen (Cu) are lisplaced backward. The superior vermis is pointed at its 
apex ( } ). The superior cerebellar cistern ( f ) is narrow. The lateral ventricle (LV) and the third ventricle 
(3V) are not enlarged. 
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SUMMARY 


Two patients with a histologically proven 
diagnosis of pigmented villonodular syno- 
vitis of the knee are reported. This diagno- 
sis should be considered and an arthrogram 
obtained when a young adult presents with 
chronic swelling and stiffness of a single 
joint with minimal if any pain and with 
bogginess of the synovium. 

The condition is even further suspected 
when aspiration reveals a moderately large 
quantity of dark blood-containing effusion, 
and plain roentgenograms show a normal 
joint other than the effusion and occas- 
ionally some nodularity of the suprapatellar 
area. 

When the double-contrast method is 
used, preoperative arthrography should re- 
sult in a diagnosis, as was the case in the 2 
patients reported. 


Richard D. Wolfe, M.D. 

Mount Zion Hospital and Medical Center 
1600 Divisadero Street 

San Francisco, California 94115 
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cular segment is displaced upward and out- 
ward. As seen in the lateral projection, the 
distance between circumpeduncular and 
pretectal segments is decreased and the 
posterior arch (tectal segment) becomes 
more acute (Fig. 9C). With tumor exten- 
sion into the quadrigeminal plate, the tectal 
segment is displaced laterally and outward 
and the pretectal segment elevated. With 
thalamic involvement, the plexal segment 
is elevated. 
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When the tumor extends into the me- 
dulla oblongata and upper cervical cord, 
anterior spinal arteries? are displaced for- 
ward while posterior spinal arteries are dis- 
placed backward. 


B. VENOGRAPHIC FEATURES 


Veins of importance in the diagnosis of 
brain stem tumors include: (1) the roof, 
mesencephalic and pontine segments of the 
anterior ponto-mesencephalic veins!" (2) 
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тс. 7. Upper brain stem tumor. 


(A) Left retrograde brachial angiogram, arterial phase, Towne view. Outward displacement (small 
arrowheads) of the posterior cerebral arteries (PC) indicates enlargement of the brain stem. This is nore 
marked on the left side as evidenced by a shift of the thalamo-perforating arteries ( Я ) to the right (reader's 
left). The tectal portions of the medial posterior choroidal arteries (Î ) are rounded and displaced Fack- 


ward. 


(B) Early venous phase, Towne view. Faintly visualized posterior mesencephalic veins on both sides 
(arrowheads) outline the enlarged mid-brain with shift of the interpeduncular fossa to the right ( } ). 


the parenchymal, fissural, anterior culmi- 
nate and terminal segments of the precen- 
tral cerebellar vein;? (3) the superior ver- 
mian vein! and its culminate tributaries; 
(4) the vein of the lateral recess of the 
fourth ventricle! and supratonsillar and 
medial tonsillar tributaries; (5) the lateral 
mesencephalic“? and interbrachial veins; 
and (6) the inferior vermian vein and su- 
perior and inferior retrotonsillar tributaries 
(Fig. 10; 11; and 12). 

Enlargement of the brain stem anteri- 
orly is indicated by forward and upward 
displacement of the pontine segment of the 
anterior ponto-mesencephalic vein. With 
involvement of the upper brain stem, the 
deep portion of the interpeduncular cistern 
is elevated, narrowed from below and be- 
hind, and tilted anteriorly?* (Fig. 6D; and 
3E). These changes can be recognized 
5y observing the course of the roof, mesen- 
cephalic and pontine segments of the an- 
terior ponto-mesencephalic vein which out- 
line the chiasmatic, interpeduncular and 


pontine cisterns (Fig. 5B; 8C; and 12). The 
parenchymal portions of the thalamo-per- 
forating veins? are often displaced forward, 
tilted and arched anteriorly (Fig. 58). This 
is due to upward herniation of the brain 
stem or tumor infiltration into the mesen- 
cephalon and subthalamic area. 

The precentral cerebellar vein which ac- 
companies the precentral cerebellar branch 
of the superior cerebellar artery is displaced 
backward, usually maximally at its colli- 
culo-central point (Fig. 6C; 8C; and 12). 
The fissural segment of the vein becomes 
therefore roughly parallel to the clivus, and 
the colliculo-central angle between the fis- 
sural (first) and anterior culminate (second) 
segments becomes more obtuse. Posterior 
displacement of the precentral cerebellar 
vein is associated with backward crowding 
af the culminate tributaries of the sypertor 
vermian vein. The supraculminate tributary 
approaches the straight sinus (Fig. 58; and 
12). 

With widening of the brain stem from 
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BONE CHANGES IN CHRONIC ADULT 
GAUCHER'S DISEASE* 


By GEORGE B. GREENFIELD, M.D.+ 


CHICAGO, ILLINOIS 


AUCHER'S disease 15 an uncommon 

metabolic disturbance in which abnor- 
mal lipids accumulate in reticuloendo- 
thelial cells. It is a hereditary disease be- 
lieved to be transmitted as an autosomal 
recessive in the majority of cases. The 
typical involved cells, called Gaucher's 
cells, are reticuloendothelial, and are large, 
20 to 8o и in diameter. The cells are not 
found in the peripheral blood without using 
special staining techniques. The systems 
principally involved are the osteoarticular 
system and reticuloendothelial system; 
lymph nodes, liver and spleen. In the infan- 
tile form there is neurologic and respiratory 
involvement. 

The disease was originally described by 
Gaucher in 1882, when he considered the 
disease a primary splenic epithelioma. Cur- 
rent concepts of the disease have since 
evolved. 

CLINICAL FEATURES 

The majority of adult cases have been re- 
ported in Jews, but all other ethnic groups 
and races may be affected. There is equal 
sex incidence. The age of onset varies from 
infancy to old age, cases involved being re- 
ported from 1 week to 79 vears. 

There are 2 forms of the disease. An 
acute infantile form affects one third of 
patients. The patient usually deteriorates 
rapidly and death occurs usually within the 
first vear and a halt. Skeletal changes are 
rarelv, if ever, seen. 

The chronic form presents chiefly with 
splenic, and to a lesser extent hepatic, 
enlargement as well as involvement of the 
skeletal system. The majority of patients 
show symptoms in the first decade. Vague 
systemic symptoms, abdominal fullness, 
and weight loss, occur along with conjuncti- 


val and skin pigmentation, and bleeding 
tendency. Pancytopenia, anemia, throm- 
bocvtopenia or leukopenia, are found in 
varying combinations in the majority of 
cases. Silverstein and. Kellv, in a recently 
published series of 38 patients, found that 
75 per cent had osseous lesions evident 
roentgenographicallv.* Of these patients, 
onlv 35 per cent had symptoms referable 
to their bone lesions. Their findings also 
suggest that anemia and splenectomy may 
contribute to the osseous changes in 
Gaucher's disease; anemia by stimulating 
the activitv of more marrow space for in- 
vasion by Gaucher's disease, and splenec- 
tomy by eliminating a large reservoir for 
Gaucher's disease. Episodes of bone crises 
may also occur, with acute pain, tenderness 
and elevated temperature, which simulate 
osteomyelitis. Open drainage at these sites 
of bone infarction creates the hazard of a 
persistent draining sinus. 

Diagnosis is usually established by dem- 
onstration of Gaucher's cells in the spleen 
or marrow. The serum acid phosphatase 
values may be elevated. Other laboratory 
values are usually within normal limits. 

ROENTGEN FINDINGS 

The most frequent sites of skeletal in- 
volvement are the femora, spine, hips, 
shoulders, the tubular bones, and pelvis. 
The lower extremities are more often in- 
volved than the upper. The ribs, sternum, 
scapulae and mandible may also be in- 
volved, as well as any bone in the body. 
Early reports indicated that the skull is 
not involved and it is still claimed that the 
skull is not involved as an isolated lesion. 
The skull may, however, be involved in 
multiosseous disease. 

The basic processes of bone involvement 


* From the Department of Radiology, Chicago Medical School/Mount Sinai Hospital Medical Center, Chicago, Hinois. 
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side to side, the 1st or peduncular segment 
of the vein of the /ateral recess of the fourth 
ventricle is laterally displaced, stretched 
and elongated. However, a brain stem tu- 
mor frequently involves the brachium pon- 
tis and restiform body and extends into the 
cerebellar hemisphere. As a result, displace- 
ment of this segment of the vein of the lat- 
eral recess laterally may be minimal. In 
fact, as seen in the Towne projection, it 
may be displaced medially and arched to- 
wards the midline (Fig. 5D; and 8D). In 
the lateral projection, the portion of the 
vein of the lateral recess below the bra- 
chium pontis and restiform body becomes 
stretched and displaced inferiorly in arcu- 
ate fashion. The rather acute angle, nor- 
mally present in this projection between 
the peduncular and floccular segments of 
the vein at the cerebello-ponto-medullary 
angle, is effaced and arched downward 
(Fig. 5B; 8C; and 12). The supratonsillar 
tributaries of the vein of the lateral recess 
are crowded and displaced posteriorly- 
unless the tonsil itself is involved by the 
tumor (Fig. 5B). 1 “he medial tonsillar- vein, 
which often joins the vein of lateral recess 
at or near the tonsillar incisura, will be dis- 
placed markedly backward since it is lo- 
cated immediately behind the medulla ob- 
longata (Fig. 5B; and 8C). Not infre- 
quently, there is a vein visible on the pos- 
terior aspect of the medulla oblongata, the 
vein of the restiform body. This vessel is the 
upward continuation of the median poste- 
rior spinal vein and will be displaced pos- 
teriorly and laterally with medullary in- 
volvement (Fig. 8C; and 138). Similarly 
the anterior medullary vein, an upward con- 
tinuation of the anterior spinal vein, may 
be evident and displaced forward (Fig. 8C; 
and 132). The spinal veins may show dis- 
placement similar to the spinal arteries. 
The superior and inferior retrotonsillar 
tributaries of the inferior vermian vein, 
which outline the posterior aspect of the 
tonsil, are displaced backward (Fig. $ 
8C; 9D; 12; and 13B). The copular angle 
formed by the inferior vermian vein and its 
superior retrotonsillar tributary becomes 





Brain Stem Tumors 1$ 


more acute than normal. Since the cere- 
bellar tonsil is often outlined by various 
venous tributaries, it can frequently be rec- 
ognized that its longitudinal axis is tilted 
either forward of backward, depending up- 
on the location of the main bulk of the tu- 
mor (Fig. 58; 8C; and 135). 

The lateral mesencephalic vein and the in- 
terbrachial vein are displaced laterally. Ап. 
teroposterior displacement of these two 
veins depends on the location of the main 
mass of the tumor, z.e., whether in front or 
behind the corresponding sulci. 

When the brachium pontis is involved 
by tumor, the brachial tributary of the pe- 
trosal vein is arched upward and outward 
and separated from the vein of the lateral 
recess (Fig. 5, В and D). With widening of 
the mesencephalon, the posterior mesen- 
cephalic vein" and, in more marked cases, 
the adjacent but more laterally located 
mesencephalic portion of the Zasal vein of 
Rosenthal are displaced outward and up- 
ward (Fig. 58; 6C; 7B; and 9, D and E). 


PARADOXICAL DISPLACEMENTS 


When there are marked nodular protru- 
sions from the surface of the enlarged pons, 
the nature of the pontine tumor is almost 
always astrocytoma. The basilar artery is 
not displaced forward in these cases but 
often maintains a normal distance from the 
clivus (Fig. 9, Z and C). It may appear 
straightened and taut (Fig. 6.4). In some 
cases, it may be P nd posteriorly dis- 
placed (Fig. 13.47). There may bea consider- 
able discrepancy i in the distance between 
the clivus and the midline anterior ponto- 
mesencephalic vein or basilar artery and 
between the clivus and the more laterally 
located pontine vessels. Not infrequently, 
transverse pontine veins are visualized and 
are located much closer to the clivus than 
the basilar artery (Fig. 6, Æ and*C). In 
others, there may be a tumor blush or ab- 
normal tumor circulation located anterior 
to the anterior ponto-mesencephalic vein 
which may maintain a normal distance 
from the clivus (Fig. 9D). 
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are similar to other diseases in which there 
is proliferation of bone marrow or infiltra- 
tion of bone marrow with abnormal cells. 
There may be a loss of bone density, sim- 
ulating osteoporosis. In common with other 
similar diseases, the spine is often involved. 
Gaucher’s disease should be considered in 
the differential diagnosis of loss of bone 
density in the spine of young adults, along 
with sickle cell anemia, Cushing’s disease, 
and steroid therapy. Bone trabeculae are 
resorbed and the remaining trabeculae 
stand out in relief to give a picture of an 
altered or coarsened bony trabecular 
pattern. A coarse, foam-like appearance 
may at times be seen. Reparative processes 
may reinforce this picture and lead to bone 
sclerosis. 

Isolated patchy destructive areas can 
occur in a geographic or moth-eaten 
pattern, which give a picture very similar 
to osteolytic metastases (Fig. 1). The mar- 
gination of these lesions can vary. Localized 





Fic. 1. Gaucher's disease, upper humerus; 77 year 
old female. Patchy, destructive osteolytic areas 
involving the humerus. 
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Fic. 2. Splitting of the cortex into several layers in 
the upper femoral shaft is noted, as well as cortical 
thickening and patchy sclerotic areas. 


or patchy sclerotic areas can occur, some 
of which are due to bone infarction. Isch- 
emic necrosis is one of the most common 
findings. 

The lesions can progress to pathologic 
fracture, usually in the proximal femora, 
vertebrae, and ribs. These may occur in 
areas of normal appearing bone as well as 
in altered bone. There is ordinarily prompt 
callus formation and early union, although 
hip fractures may fail to unite. Narrowing 
of the joint space may occur, although 
cartilage is not primarily affected. The in- 
tervertebral spaces may be narrowed, but 
in our material, this was apparently due to 
herniation of the nucleus pulposus into a 
vertebral bodv. Bone infarctions may occur 
with a clinical and roentgenologic picture 
that would be very difficult to distinguish 
from osteomyelitis. 

The cortex is involved in various ways. 
Destruction of the cortex may be seen, 
secondary to either infarction or involve- 
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Frc. 8. Brain stem tumor with greatest involvement inferiorly. 

(4) Left brachial angiogram, arterial phase, lateral view. The most striking findings are elongation of 
the proximal portion of the posterior inferior cerebellar artery (PIC) and posterior displacement of :ts 
posterior medullary segment (PM), especially in its upper portion. The posterior displacement of this 
segment may be confirmed by dropping a perpendicular from the choroidal point (C) to a line joining tne 
anterigr margin (Е) of the foramen magnum to the torcular (Т). The perpendicular should intercept (C’) 
this line (FT) on the average a fraction of a millimeter bekind the junction of the anterior one-third with 
its posterior two-thirds (О). In this case, the distance OC’) measures 8 mm. If this perpendicular line is 
continued further downward, it extends considerably behind the arch of the atlas. The superior pole of the 
tonsil is rather well outlined by multiple supratonsillar segments (St) and tke superior retrotonsillar seg- 
ment (SRt). The tonsil is not varrowed (probable tumor infiltration) but appears tilted so that its lower 


оо 
о 
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Fic. 3. Tomogram of distal femur. Thickening of the 
cortex can be seen, as well as patchy areas of me- 
dullary sclerosis. 





Fic. 4. (4) Lateral view showing wedge-like collapse 
of the first lumbar vertebral body. The interver- 
tebral spaces are preserved. (B) Frontal view 
showing loss of bone density, which is generalized 


in the spine. 
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ment with the primary disease process. 
Thinning of the cortex is not uncommon. 
Scalloping of the inner margin of the cortex 
may also be seen. The cortex may be split, 
with an inner layer of new bone formation, 
which does not fuse with the cortex, giving 
a "bone within a bone" appearance (Fig. 
2). This finding is also commonly seen in 
sickle cell anemia. The cortex may also be 
thickened (Fig. 3). 

The periosteum may react with a solid or 
a lace-like type of periosteal new bone for- 
mation, particularly in areas of ischemic 
necrosis, where buttressing is commonly 
present, or owing to subperiosteal hemor- 
rhage or pathologic fracture. 

There may be expansion of bone, par- 
ticularly with the characteristic “Erlen- 
meyer flask" type of deformity, or expan- 
sile trabeculated lesions of the long bones. 

The skull is rarely involved, but may 
show a mottled destruction of the cal- 
varium. Destructive lesions and cyst-like 
areas in the mandible are at times seen. 
The spine ordinarily shows a generalized 
loss of bone density. One or more of the 
vertebrae may collapse, giving a wedge-like 
deformity (Fig. 4, 7 and В) or a wafer-like 
deformity. Sclerosis of the collapsed verte- 
bra may occur or the collapsed vertebra 
may appear osteopenic. In addition, hernia- 
tion of the nucleus pulposus into a verte- 





lic. 5. (4) Lateral view. The intervertebral space 
between Lı and L2 is narrowed, with herniation 
into the body of L2, sclerosis and osteophyte for- 
mation. (B) Frontal view showing sclerosis of the 
second vertebral body. 
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QUADRIGEMINAL PLATE TUMORS 

Strictly speaking, tumors of the quad- 
rigeminal plate are included under brain 
stem tumors, although clinical and angio- 
graphic features differ considerably from 
pontine lesions (Fig. 14). Such tumors en- 
croach posteriorly upon the quadrigeminal 
cistern and cistern of the precentral cere- 
bellar fissure and superiorly upon the cis- 
tern of the vein of Galen and posterior part 
of the third ventricle. The most informa- 
tive angiographic feature is posterior dis- 
placement of the precentral cerebellar vein 
which shows a localized posteriorly convex 
arcuate deformity (Fig. 148). Similarly, 
the anterior culminate segment and pre- 
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central cerebellar branches of the superior 
cerebellar artery are displaced backward in 
arcuate fashion. The anterior superior mar- 
ginal segments of the superior cerebellar ar- 
teries are, however, depressed (Fig. 14.7). 
The superior thalamic vein, which originates 
from the medial superior part of the thal- 
amus about 1 cm. behind the foramen of 
Monro, runs backward parallel, inferidt 
and lateral to the internal cerebral vein to 
join the posterior part of the internal cere- 
bral vein, or the basal vein of Rosenthal, or 
the vein of Galen. In mesencephalic tumors, 
especially with primary involvement of the 
tectum, pretectum and adjacent tegmen- 
tum, the posterior portions of the internal 
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pole is further backward than its upper pole. The tonsillo-hemispheric branch (Th) is displaced posteriorly 
and shows a broad sweep around the tonsil. The basilar artery (BA) and the distal part of the vertebral 
artery are displaced forward and downward. The thalamo-perforating branches (Tp) are prominent but 
have a normal configuration. The precentral cerebellar artery (Pc) is slightly displaced posteriorly and the 
distance between this vessel and the basilar artery is larger than normal. The vermian branch (SV) of the 
superior cerebellar artery is elevated. The vermian branch (V) of the posterior inferior cerebellar artery is 
displaced slightly backward. The anterior lateral marginal branch (ALM) of the superior cerebellar artery 
and the posterior margin (Fs) of the foramen magnum are also labeled. The anterior and posterior arches 
of C; are retouched. 

(B) Arterial phase, Towne view. The posterior inferior cerebellar artery (PIC) on the left side shows a 
tortuous course. Its proximal portion extends slightly more laterally than is ordinarily seen. The signif- 
icance of this finding is difficult to evaluate because of marked normal variations. The posterior medullary 
(PM) and supratonsillar segments (unlabeled arrow) are not laterally displaced. The vermian branch (V) 
is also normally located. The posterior medullary segment (Th) of the tonsillo-hemispheric branch is, 
however, slightly shifted toward the right. An anterior inferior cerebellar artery (AIC) is well seen on the 
right side and is unremarkable. 

(C) Venous phase, lateral view. The anterior ponto-mesencephalic vein (small arrowheads) is elevated 
upward and forward with the interpeduncular cistern (unlabeled long arrow) narrowed from below. The 
pontine segment is close to the clivus (6). The precentral cerebellar vein (Pc) including its colliculo- 
central point (O) is displaced backward. The interbrachial vein (Ib), continuous with the lateral mesen- 
cephalic vein (LM), is displaced markedly upward and backward. The medial tonsillar tributary (MT) of 
the vein of the lateral recess of the fourth ventricle (LR) is displaced markedly posteriorly. The peduncular 
portion (LR) of the vein is elongated and arched inferiorly. The usual acute angle at the junction of the 
peduncular and floccular segments of the vein in the cerebello-ponto-medullary angle (*) is blunted. The 
retrotonsillar vein (Rt) is displaced slightly backward. The upper cervical cord is outlined by veins both 
anteriorly and posteriorly. The median posterior spinal vein (MPS) as it extends upward becomes the vein 
of the restiform body (RB) which is also displaced markedly posteriorly. The anterior medullary vein 
(black arrow, f), the upward continuation of the anterior spinal vein ( f), bulges forward. The vein 
running on the superior aspect of the declive (Dc) is unusually close to the straight sinus. The torcular (T) 
and the anterior and posterior margins (Fi, Къ) of the foramen magnum are also labeled. 

(D) Venous phase, Towne view. The medial tonsillar tributary (MT) of the vein of the lateral'recess of 
the fourth ventricle (LR, arrowheads) is displaced slightly medially and arched downward. The brachium 
pontis and restiform body are widened as indicated by the downward and medial displacement of the 
peduncular portion (1 ) of the vein of the lateral recess. Upward displacement of the brachial tributary 
(B) of the petrosal vein (P) is minimal. The superior petrosal sinus (SPS) is also labeled. 
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bral body may occur, although the ap- 
pearance of the spine with multiple bicon- 
cavities is not seen, such as is characteristic 
of sickle cell anemia (Fig. 5, 4 and В). 
Osteosclerotic changes in the spine may 
also be present. Gibbus formation is rare. 
Subchondral radiolucent lines may be 
present, owing to demineralization (Fig. 6). 

One area that has not been emphasized 
in the recent literature is involvement of 
the sacroiliac joints. Marginal sclerosis 
may be present and actual obliteration of 
the sacroiliac joint can be seen. Two cases 
in our material had this finding (Fig. 7 
4-С; and 8, апа В). 

The pelvis may show an alteration of 
bone texture and also sclerotic changes. 
The symphysis pubis can also be involved 
(Fig. 9). The most consistent finding in 
this area is ischemic necrosis of the femoral 
head (Fig. 10). 

Ischemic necrosis of the femoral head 
can occur in a wide variety of conditions. 
The process is basically similar from most 
etiologies. Initially, there is subchondral 
sclerosis, extending to a large sclerotic 


, 





Fic. 7. Gaucher's disease showing progressive sac- 
roiliac Joint involvement. Female, aged 27 years. 
(A) Initial roentgenogram taken in 1965, showing 
both sacroiliac joints to be intact. (B) Roentgeno- 
gram taken in 1967, showing partial obliteration 
of the right sacroiliac joint, with 2 distinct areas of 
sclerosis. The left sacroiliac joint is intact. (C) 
Roentgenogram taken in 1970, showing complete 
obliteration of the right sacroiliac joint. The left 
sacroiliac joint remains intact. 


area involving the major portion of the 
femoral head, the so-called “ѕпом-сар” ap- 
pearance. Structural failure then occurs, 
initiated by a radiolucent crescentic sub- 
chondral fracture line, at the point of 
1 greatest stress. Collapse of the femoral 
Fic. 6. Lower lumbar spine. Detail showing loss of head then follows, with irregularity of con- 

bone density with radiolucent lines paralleling the tour and patchy sclerotic and radiolucent 

endplates. areas. The cartilage in Gaucher’s disease 
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Fic. 8.(E) Pneumoencephalogram, lateral view. The pons (upper 
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arrowheads) bulges forward and upward. The 


deep portion of the interpeduncular cistern is encroached upon from below. The most marked posterior 
widening of the brain stem is inferiorly located. The floor (3) of the fourth ventricle (4V) is displaced 
backward. The lateral recess of the fourth ventricle (LR) can be identified and is displaced downward due 
to the enlarged brachium pontis and restiform body. The fourth ventricle is dilated presumably due to 


partial obstruction of outlets of the fourth ventricle. 


The height of the fourth ventricle (floor of the pos- 


terior superior recess, black arrowhead) is somewhat greater than normal. Marked posterior bulging of the 
medulla oblongata (lower arrowheads) is well demonstrated and corresponds to the course of the vein of 
the restiform body as seen in Figure 8C. The anterior margin of the foramen magnum (F) is also indicated. 


The posterior tubercle of Ciis retouched. 


(F) Pneumoencephalogram, reverse Towne view. The left lateral border ( Î ) of the fourth ventricle 
(4V) is flattened. The vallecula (V) is displaced toward the right by the enlarged tonsil. The lateral pontine 


cistern is well filled on the right side ( 1 ) but poorly on the left. These findings also indicate that the lower 
brain stem is maximally involved by tumor which has extended into the left cerebellar hemisphere. 


cerebral veins and superior thalamic veins 
are elevated (Fig. 148). The pretectal seg- 
ments of the medial posterior choroidal ar- 
teries are also elevated and their tectal seg- 
ments are displaced outward. Often pos- 
terior portions of the basal veins of Rosen- 
thal and posterior mesencephalic veins are 
elevated and displaced outward. The pos- 
terior thalamo-perforating vessels, arteries 
and veins are stretched and arched for- 
ward, The roof and mesencephalic seg- 
ments of the anterior ponto-mesencephalic 
vein and the distal end of the basilar artery 
are not infrequently displaced forward and 
downward. 


DIFFERENTIAL DIAGNOSIS OF BRAIN 
STEM FROM FOURTH VENTRICLE 
TUMORS 


Both brain stem tumors and fourth ven- 
tricle tumors are located in the midline and 
produce relatively symmetric vascular dis- 
placements. In both instances, vessels lo- 
cated on the anterior aspect of the brain 
stem are displaced forward, vessels located 
behind the roof of the fourth ventricle are 
displaced backward, and vessels lateral to 
"the brain stem and fourth ventriclé are dis- 
placed laterally. Differential features must 
be based on recognizing landmarks related 


Fic. 8. Gaucher’s disease with unilateral involve- 
ment of a sacroiliac joint. (4) Roentgenograr 
taken in 1961 shows partial obliteration of the left 
sacroiliac joint, with surrounding sclerotic change. 
The right sacroiliac joint is intact. (E) Roentgenc- 
gram taken in 1966 showing no significant change. 
Obliteration of the left sacroiliac joint is present, 
with an intact right sacroilac joint remaining. 





Fic. 9. Involvement of the symphysis pubis, with 
sclerosis and distortion; however, the symphysis 
is not fused. 
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is not primarily involved; however, there 
can be secondary osteoarthritic changes 
(Fig. 11). Periosteal buttressing along the 
inferior aspect of the involved site may also 
be present. Collapse and deformity of sub- 
chondral bone in other areas may also oc- 
cur. 

The distal femora show the most widely 
popularized aspects of bone involvement in 
this disease. There 1s usually bilateral in- 
volvement, although unilateral involve- 
ment may occur. The medial border of the 
distal femur is at first straightened and 
later assumes a convex contour. Expansion 
then proceeds to the typical “Erlenmeyer 
flask” deformity (Fig. 12). Expanding le- 
sions may also be seen in the mandible, 
with a cyst-like expansile lesion surround- 
ing the teeth, but not involving the perio- 
dontal membrane. Expansile lesions in the 
ribs, as well as destructive areas with 
pathologic fractures, may be present (Fig. 
13). 

The shoulders likewise may be involved, 
with ischemic necrosis similar to femoral 
head involvement. The phalanges may 
rarely be involved late in the disease pro- 
cess, with coarsened trabeculation. The 





Ischemic necrosis of the femoral head in a 
27 year old female with Gaucher’s disease. The 
femoral head shows irregularity of contour with 


Етс. 10. 


several destructive areas and several sclerotic 
areas. Periosteal buttressing along the femoral 
neck is also seen. The joint space remains intact. 
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Гс. 9. Extensive brain stem astrocytoma. 


(A) Right retrograde brachial angiogram, arterial phase, lateral view. The distal portion of the vertebral 
artery (VA) is displaced downward and forward and has an inferior convexity. The basilar artery (BA) is 
stretched, arched and appears taut. The proximal portions of the posterior cerebral and superior cerebellar 
arteries are stretched and elevated (large arrowheads). The distal branches of the posterior cerebral arteries 
are also stretched as a result of obstructive hydrocephalus. The anterior medullary segment (AM) of the 
posterior inferior cerebellar artery (PIC) is displaced downward. It takes a tortuous course and dips down 
into the upper part of the cervical canal (arrow, lower mid margin). The posterior medullary segment 
(PM) is markedly posteriorly displaced, particularly in the region of the choroidal point. At this point, a 
faint blush (Ch) due to choroid plexus can be identified. The superior pole of the cerebellar tonsil is outlined 
by a prominent medial supratonsillar segment (MSt), a faintly visualized transverse supratonsillar branch 
(TSt) and the superior retrotonsillar segment (SRt). The cerebellar tonsil appears widened and is also tilted 
posteriorly. The copula pyramidis (*) is compressed from in front. The vermian segment (V) is displaced 
backward. The tonsillo-hemispheric branch arises (3) proximal to the choroidal point. The posterior 
medullary segment (PM/) of this branch is tortuous but also displaced posteriorly in its upper part. The 
hemispheric branch (H) is unusually close to and partly obscured by the base of the skull. There is consider- 
able distance between the basilar artery and the posterior aspect of the clivus (retouched). The thalamo- 
perforating arteries ( 1.) are displaced forward. The posterior communicating artery (PCo) is markedly 
stretched and straightened. 

(B) Right brachial angiogram, arterial phase, Towne view. The right carotid artery was manually 
compressed in the neck to avoid superimposition of vessels. The proximal portions of the posterior cerebral, 
superior cerebellar and medial posterior choroidal arteries are displaced medially (curved arrow) on both 
sides. This is surprising since these vessels are also displaced upward (Fig. 94), excluding uncal herniation 
as the cause of medial displacement. This paradoxical finding is probably due to tumor growth of pseudo- 
extra-axial type, i.e., nodules protruding from the anterior part of the upper brain stem. More posteriorly, 
these vessels are separated indicating diffuse widening of the posterior aspect of the upper brain stem. This 
is well demonstrated by tracing the medial posterior choroidal arteries (MPC) posteriorly to their tectal 
segments (7) which are markedly separated. More posteriorly, the posterior cerebral arteries (C7) are 
also separated from each other, presumably due to upward herniation of posterior fossa contents through 
a wide posterior tentorial notch. Various segments of the posterior inferior cerebellar artery, including its 
cervical (Ce), posterior medullary (PM), medial supratonsillar (MSt) and vermian segment (V) can be 
visualized and do not appear remarkable. The posterior medullary (PM’) and hemispheric segments (H) 
of tht tonsillo-hemispheric branch originating (J ) from the distal part of the posterior inferior cerebellar 
artery can be identified and are not displaced laterally. 
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spleen is usually enlarged. The liver may be 
enlarged to a lesser degree. Gallstones have 
also been reported.? 


DIFFERENTIAL DIAGNOSIS 


The basic processes of bone involvement, 
as seen roentgenographically, are not spe- 
cific to Gaucher's disease. Loss of bone den- 
sity, particularly in the spine, can occur in 
a wide variety of diseases, including 
osteoporosis, metabolic bone disease, he- 
matologic diseases, multiple mveloma and 
excess steroid therapy. The vertebral 
bodies do not show the cupping that is 
pathognomonic of sickle cell anemia. In 
steroid osteoporosis a characteristic finding 
is excess callus formation at the site of 
collapse of the bodies, a finding which 
does not occur in Gaucher's disease. 

The skeletal involvement may progress 
to a predominantly sclerotic pattern, either 
patchy or more generalized. Differentiation 
from osteoblastic metastasis, osteopetrosis, 
mastocy tosis, tuberous sclerosis, Hodgkin’s 
disease, and myelofibrosis would be re- 
quired. Myelofibrosis may present some 
difficulty, as enlargement of the spleen, in 





Fic. тт. Ischemic necrosis of the femoral head with 
loss of contour and patchy destructive and sclerotic 
areas. There has been secondary narrowing of the 
joint space, with reactive hypertrophic changes of 
the acetabulum. 
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Гіс. 12. Lack of constriction or modeling of the dis- 
tal femora and proximal tibiae. This is the so-called 
"Erlenmeyer flask" deformity. 





Fic. 13. Destruction of the ribs with pathologic 
fractures and an extrapleural sign. 
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Fic. 9. (С) Left retrograde brachial angiogram, arterial phase, lateral view. Bone changes involving the clivus 
(Т), separation of the basilar artery (BA) from the clivus, stretching of the posterior communicating 
artery (PCo), upward and forward displacement of thalamo-perforating arteries (Tp), and elevation and 
stretching of the posterior cerebral and superior cerebellar arteries (large arrowheads) seen in Figure 94 
are again noted. The medial posterior choroidal artery (row of unlabeled small arrows) is rather well seen. 
Its circumpeduncular portion is elevated while its tectal portion shows a more acute angle as it turns 
forward. The anterior medullary (AM) and lateral medullary segments (LM) are stretched. The posterior 


medullary segment (PM) appears more posteriorly displaced and tilted than that on the right side (Fig 


9/1). The medial supratonsillar segment (MSt), superior retrotonsillar segment (SRt), the inferior retro- 
tonsillar branch (IRt) and vermian segment (V) are posteriorly displaced. The hemispheric branch (black 
arrowheads) of the posterior inferior cerebellar artery is unusually close to the occipital bone. 

(D) Left brachial angiogram, venous phase, lateral view. A large eroded sella ( $ ) and scalloping of the 
clivus (Î ) are again noted. A portion of the anterior ponto-mesencephalic vein (row of arrowheads) can 
be faintly identified and corresponds exactly to the position of the basilar artery seen in the arterial phase 
(Fig. 9/4). It is considerably separated from the clivus. A faint tumor blush (2) can be seen immediately 
anterior to the anterior ponto-mesencephalic vein. The posterior portion of the posterior mesencephalic 
vein (PM) is slightly elevated. The superior retrotonsillar tributary (SRt) of the inferior vermian vein 
(IV) is displaced markedly backward as is the copular point (CP). The normal location of the copular point 
(*), iee 4 mm. below and behind the mid-point of the line connecting the anterior margin (F) of the fora- 
men magnum to the torcular, is indicated. In this case, the copular point (CP) is located g mm. behind the 
expected position. The internal cerebral vein (ICV) is sómewhat flattened anteriorly. ° 

(E) Left brachial angiogram, venous phase, Towne view. The posterior mesencephalic veins (PM) are 
laterally displaced and separated from each other. Like the posterior cerebral arteries, one ($) of the 
peduncular veins is displaced medially and backward but others (A, Î ) are displaced anteriorly and lat- 
erally. 
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addition to generalized bony lesions, 1s com- 
mon to both. “Erlenmeyer flask” deformity 
and ischemic necrosis do not occur in 
myelofibrosis. Extramedullary hematopoie- 
sis, which may occur in myelofibrosis, is 
not expected in Gaucher's disease. Hodg- 
kin's disease would also not show ischemic 
necrosis and “Erlenmeyer flask" defor- 
mities. The “bone within a bone" appear- 
ance in osteopetrosis differs from that of 
Gaucher's disease. 

In osteopetrosis there is symmetric con- 
densation of increased bone density paral- 
leling the metaphysis and the iliac crests, 
as well as the vertebral endplates. In 
Gaucher’s disease there is a split laver of 
cortex which may involve more than one 
area, but is not symmetric. 

Coarsening of the bony textural pattern 
may occur in a wide variety of diseases, 
including the congenital anemias, hyperpa- 
rathyroidism, and myelomatosis. The short 
tubular bones of the hands and feet are less 
severely involved than in Cooley’s anemia. 
The characteristic subperiosteal changes of 
hyperparathyroidism are not present in 
Gaucher’s disease, and the other bone 
changes described in Gaucher’s disease are 
not present in myelomatosis. Altered bony 
texture, or areas of sclerosis, in association 
with an “Erlenmeyer flask” deformity may 
also be present in fibrous dysplasia, and 
this may lead to some difficulties of diag- 
nosis. However, ischemic necrosis, gen- 
eralized diffuse loss of bone density and 
splenomegaly are not present in fibrous 
dysplasia. “Erlenmeyer flask” deformity 
can be seen in a very wide range of dis- 
eases, the classic being Pvle's disease. This 
can be the result of generalized disease, or 
toxic or traumatic injuries. 

Ischemic necrosis, particularly of the 
hips, occurs in very many conditions. Fifty- 
two various etiologies for a fragmented ap- 
pearance of the femoral head have been 
summarized by the author? It is a very 
common event in association with Gaucher's 
disease. 

Splitting of the cortex, with formation of 
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a distinctive inner layer, is also commonly 
seen in sickle cell anemia. 

Patchy destructive changes, sometimes 
associated with vertebral collapse, are 
common and these must be differentiated 
from osteolytic metastasis. 

Involvement of the sacroiliac joints, with 
marginal sclerosis and progressive oblitera- 
tion of the joint space, was evident in our 
material and has also previously been de- 
scribed,? although not emphasized, in the 
recent literature on Gaucher’s disease. This 
finding must be differentiated from anky- 
losing spondylitis and tuberculosis invol- 
ving the sacroiliac joint. Ankylosing spon- 
dylitis usually shows bilateral sacroiliac 
joint obliteration, osteoporosis of the spine, 
squaring of the anterior aspects of the 
vertebral bodies, and calcification of the 
annulus fibrosus and the paraspinal liga- 
ments. None of these changes occur in 
Gaucher’s disease, except loss of bone den- 
sity of the spine. Tuberculosis in the 
sacroiliac Joint can be expected to present 
with a more destructive appearance. 

The bone that is the key to the diagnosis 
of this disease is the femur, with ischemic 
necrosis of the proximal end and an 
“Erlenmeyer flask" deformity at the distal 
end. 


SUMMARY 


'The roentgen bone changes of chronic 
adult Gaucher's disease are presented. 
These include osteopenia, osteosclerosis, 
bone destruction, pathologic fracture, isc- 
hemic necrosis, and cortical changes. Oblit- 
eration of the sacroiliac joint space, a find- 
ing not emphasized in the recent literature, 
is demonstrated in 2 cases. 

The differential diagnosis is discussed. 
Department of Radiology 
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tributaries (SRt, IRt), and medial tonsillar vein (MT) outline the body of the cerebellar tonsil. Its antero- 
posterior diameter corresponds to the height of the fourth ventricle, specifically its posterior superior 
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brain stem although separated from it by the lateral recess. Note the rather acute angle at the junction 
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Fic. 11. Diagrammatic horizontal sections of the cerebellum and brain stem showing anatomic relationship 
of the posterior fossa veins in normal cases, in brain stem tumors, and in fourth ventricle tumors. 

The labeled structures include the anterior medullary vein (AM), anterior ponto-mesencephalic vein 
(APM), brachial tributary (B) of the precentral cerebellar vein, floccular segment (f), inferior yermian 
vein (IV), medial tonsillar vein (MT), peduncular segment (p), precentral cerebellar vein (Pc), precul- 
minate vein (Pcu), vein of the restiform body (RB), supraculminate vein (Scu), suprapyramidal vein (Sp), 
superior retrotonsillar vein (SRt), supratonsillar vein (St), transverse pontine vein (TP) and the vein of 
the lateral recess of the fourth ventricle (VLR). 
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GASTRIC TUBERCULOSIS* 
REPORT OF A CASE WITH DISCUSSION OF ANGIOGRAPHIC FINDINGS 


By RICHARD S. PINTO, M.D., JOSEPH ZAUSNER, M.D., and 
ELLIOTT R. BERANBAUM, M.D. 


NEW YORK, NEW YORK 


Dern the ubiquitous presence of 
tuberculosis, it is surprising that 
gastric involvement js so rarely™45:6:7.1 
seen even at autopsy, where the reported 
incidence is 0.16 per cent. 

A case of gastric tuberculosis 1s reported 
and its roentgenologic evaluation including 
angiography is presented to acquaint ra- 
diologists with this entity. 


REPORT OF A CASE 


D.S. (ZB.H. 19-68-55) is a 32 year old Negro 
male with the chief complaints of cough, pro- 
ductive of thick greenish sputum, and fever and 
chills of 5 days’ duration. He had nausea, 
vomiting and anorexia without hematemesis. 
No history of tuberculosis or previous ab- 
dominal complaints was obtained. He was 
febrile, tachypneic, acutely ill without signif- 
icant lymphadenopathy, chest or abdominal 
findings initially. Approximately 1 month after 
admission, a tender mass was palpated in the 
left upper quadrant of the abdomen. 

Admission chest roentgenogram was within 
normal limits. Four days later a left pleural ef- 
fusion was noted. In the subsequent month 
the patient's clinical condition deteriorated 
while on penicillin. 

Laboratory tests: Hematocrit 30 per cent, 
white blood cell count 11,000, sedimentation 
rate 80. Urinalysis, urine cultures, sputum 
cultures and blood cultures were noncontribu- 
tory. Slight increase was noted in the alkaline 
phosphatase. VDRL and Kolmer tests were re- 
active, and febrile, typhoid and cold agglutinins, 
heterophil, latex fixation and antinuclear anti- 
bodies were all within normal limits. The inter- 
mediate PPD was 8 mm. in duration while the 
second strength PPD was 15 mm. Histoplasmin 
and coccidioidin skin tests were negative. 

A pleural biopsy revealed acute and chronic 
inflammation without evidence of tuberculosis. 
A liver biopsy showed non-necrotizing granu- 
lomas without demonstration of the tuberculo- 


sis bacillus. Intravenous pyelography and intra- 
venous cholangiography were noncontributory. 

Roentgenologic findings. Vluoroscopic exam- 
ination revealed hypoactive peristalsis and 
nondistensibility of the stomach. Figure 14 
demonstrates denudement of the gastric mu- 
cosa, separating and fragmenting the barium, 
and multiple outpouchings along the lesser 
curvature. Since no hypersecretion was dem- 
onstrated, the separation and compartmental- 
ization of barium was due to a pseudomem- 
brane of necrotic debris. 

A linear outpouching was observed along the 
greater curvature extending outside the pro- 
jected lumen of the stomach (Fig. 1.4; and 2, 
A and B). This was felt to be a fistulous tract 
protruding into a thickened gastric wall and 
ending as an intramural abscess. A large gastric 
ulcer was demonstrated (Fig. 2, 4-C) which 
was neither typical of benign peptic disease nor 
of neoplastic ulceration. 

Because of the patient’s age and symptoms, 
as well as the atypical findings on gastrointes- 
tinal examination, celiac angiography was per- 
formed as a supplemental and complemental 
study to differentiate infiltrating neoplastic 
lesion from chronic inflammatory disease of the 
stomach. 

The arterial phase of the celiac angiogram 
(Fig. 34) revealed enlargement of the left 
gastric, short gastrics, and left gastroepiploic 
arteries with hypervascularity of their normal 
tapering branch arteries. The capillary phase 
(Fig. 3B) demonstrated a markedly thickened 
gastric wall and omentum, as well as hyper- 
trophied gastric folds. A selective left gastric 
injection (Fig. 3C) showed a large left gastric 
artery with normal tapering branch vessels and 
again a markedly thickened gastric wall and 
omentum. Chronic inflammatory disease was 
suggested on the basis of the hypervascularity 
and thickened gastric wall and without evidence 
of neoplastic vasculature. 

Clinical correlation of the thickened gastric 
wall and omentum was demonstrated at sur- 


* From the Department of Radiology, New York University Bellevue Medical Center, New York, New York. 
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specifically to the fourth ventricle and its 
floor (Fig. 3; and 11). 

In fourth ventricle tumors (Fig. 15), the 
ballooning of the fourth ventricle displaces 
its floor forward with compression and an- 
terior displacement of the brain stem. The 
roof is displaced backward. As tumor ex- 
tends inferiorly between the tonsils and 
into the vallecula, the tonsils are sepa- 
rated, compressed on their medial aspects, 
and elongated anteroposteriorly.!® In brain 
stem tumors, on the other hand, the brain 
stem is enlarged anteroposteriorly, the 
fourth ventricle flattened and displaced 
posteriorly. The tonsils are compressed 
from in front with a decrease in their an- 
teroposterior diameter. Separation of the 
tonsils is not marked. 

Unfortunately, vessels located precisely 
on the floor of the fourth ventricle cannot 
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be recognized on angiography since they 
are extremely small." However, there are 
several identifiable vessels on the anterior 
aspect of the body of the tonsil which cor- 
respond closely to the posterior aspect of 
the medulla or floor of the fourth ventricle. 
These include the posterior medullary seg- 
ment of the posterior inferior cerebellar ar- 
tery, the posterior medullary segment o4 
the tonsillo-hemispheric branch, the medial 
tonsillar tributary of the vein of the lateral 
recess, the vein of the restiform body and 
the median posterior spinal vein (Fig. 1; 
and 10). Vessels outlining the posterior as- 
pect of the cerebellar tonsil include the su- 
perior retrotonsillar segment of the poste- 
rior inferior cerebellar artery, retrotonsillar 
segment of the tonsillo-hemispheric branch, 
superior and inferior retrotonsillar tribu- 
taries of the inferior vermian vein. The two 


CA), (B), and (C), are sectioned through the upper part of the pons, whereas (42), (Bz), and (Сз) are 


through the upper part of the medulla oblongata. 


(Ау) Normal. The anterior ponto-mesencephalic vein (APM) and transverse pontine vein (TP) outline 
the anterior aspect of the pons. The precentral cerebellar vein (Pc) and tributaries of the superior vermian 
vein (Pcu, Scu) outline various portions of the superior vermis. 

(Аз) Normal. The junction between the supratonsillar (St) and medial tonsillar (MT) tributaries of the 


vein of the lateral recess (VLR) at the tonsillar incisura (unlabeled arrow) is located opposite the restiform 
body on which the vein of the restiform body (RB) lies. The peduncular portion (p) of the vein of the lateral 
recess of the fourth ventricle joins the floccular portion (f) in the cerebello-ponto-medullary angle. The 
superior retrotonsillar vein (SRt) is usually a tributary of the inferior vermian vein (ТУ). The distance 
between the superior retrotonsillar vein (SRt) and the tonsillar incisura (unlabeled arrow) indicates the 
anteroposterior diameter of the body of the cerebellar tonsil. 

(Bù Brain stem glioma. The midline anterior ponto-mesencephalic vein (APM) is located posterior to the 
transverse pontine vein (TP). The precentral cerebellar vein (Pc) and tributaries of the superior vermian 
vein (Pcu, Scu) are displaced backward. 

(В) Brain stem glioma. The peduncular portion (p) of the vein of the lateral recess of the fourth ven- 
tricle (VLR) is elongated. The tonsillar incisura (unlabeled arrow) at the junction between the supraton- 
sillar and medial tonsillar tributaries is posteriorly displaced. The vein of the restiform body (RB) is also 
posteriorly displaced. The superior retrotonsillar tributary (SRt) and suprapyramidal tributary (St) of 
the inferior vermian vein (IV) are also displaced posteriorly, but to a lesser degree. 

(CD Fourth ventricle tumor. The anterior ponto-mesencephalic vein (APM) and transverse pontine vein 
(TP) are both displaced forward. The precentral cerebellar vein (Pc) and tributaries (Pcu, Scu) of the 
superior vermian vein are displaced backward. Displacements of the veins are similar to those seen in 
brain stem tumors, although more marked lateral displacement may occur in tumors of the fourth ven- 
tricle. * 

(C2) Fourth ventricle tumor. The peduncular (p) and supratonsillar segments (ST) of the vein of the lateral 
recess (VLR) are displaced markedly laterally in arcuate fashion. The incisura (unlabeled arrow) is dis- 
placed anteriorly. The vein of the restiform body (RB) is also displaced forward. The supratonsillar seg- 
ment is markedly elongated posteriorly as is the medial tonsillar vein. The superior retrotonsillar vein is 
displaced markedly backward and laterally. 
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Fic. 1. Upper gastrointestinal series. (4) The stomach is relatively nondistensible without hypersecretion. 
Denudement of gastric mucosa is noted. Separation of barium is due to necrotic debris ( <- ). Ulceration is 
observed on the lesser curvature ( ). A fistulous tract is demonstrated along the greater curvature. (В) 
Multiple ulcerations and effacement of the gastric mucosa are demonstrated ( 4 J: 


gical exploration where a “plastic” character to 
the left upper quadrant of the abdomen was 
found, and the omentum matted to the stom- 
ach. On biopsy, this was reported to contain 
tuberculous granulomas. 

A repeat upper gastrointestinal series was 
done approximately 2 months after the patient 
was started on antituberculosis medication 
(Fig. 4). The examination failed to reveal the 
previously described ulcerations, fistulous tract, 
separation of barium or effacement of the 
gastric mucosal folds. 


DISCUSSION 


Pathologically, 6 forms of gastric tuber- 
culosis have been described: (1) tubercu- 
lous ulcer; (2) miliary tubercles; (3) hyper- 
trophic gastric tuberculosis; (4) tuberculous 
pyloric stenosis; (5) solitary tuberculoma; 
and (6) tuberculous lymphadenitis. 

The most frequent form, the ulcerative 
type, represents 8o per cent of the reported 
cases. Multiple ulcerations are more com- 
monly found along the lesser curvature and 
in the pylorus. The edges of the ulcers are 
irregular, undermined, ragged, thickened 
and edematous. The base of the ulcer is 
covered with necrotic debris. Fistulous 


openings may be found through the 
mucosa." The adjacent lymph nodes are 
usually caseous or necrotic. As healing 
ensues marked fibrosis and scarring occur. 
Since the pylorus is commonly involved, 
constriction and obstruction of the pyloric 
channel may result. 

A rarer form of involvement is limited to 
the submucosa of the stomach, producing 
thickening of the gastric wall and usually 
an annular constriction of the lumen. 
Gastric hypertrophic tuberculosis almost 
exclusively involves the pylorus, although 
the infiltration may spread through the 
entire stomach similar to a linitis plas- 
пса!" п Pathologically, it is an annular 
tumor with markedly thickened and fi- 
brotic submucosa and granulomas in the 
regional lymph nodes. This form of tuber- 
culosis can also lead to severe pyloric ob- 
struction! and may be difficult to differenti- 
ate from lymphoma roentgenologically.* 

The other forms of gastric tuberculosis 
are extremely rare. Miliary tubercles may 
be found in the terminal stages of genera- 
lized miliary tuberculosis, and solitary tu- 
berculomas are basically hypertrophic in 





Fic. 12. Diagrammatic representation showing venographic changes in brain stem tumors. 

The labeled structures include the anterior medullary vein (AM), anterior ponto-mesencephalic vein 
(APM), declival vein (Dc), intraculminate tributary (Icu), inferior retrotonsillar tributary (IRt), inferior 
vermian vein (IV), lateral recess of the fourth ventricle (LR), medial tonsillar tributary (MT), median 
posterior spinal vein (MPS), precentral cerebellar vein (Pc), preculminate tributary (Pcu), posterior 
mesencephalic vein (PMV), supraculminate tributary (Scu), suprapyramidal tributary (Sp), superior 
retrotonsillar tributary (SRt), supratonsillar tributary (St), superior vermian vein (SV), transverse 
pontine vein (TP), vein of the lateral recess of the fourth ventricle (VLR), and the vein of the resti- 
form body (VRB). The third and fourth ventricles (3V, 4V) are also labeled. The large arrowhead (À ) 
indicates the location of the tonsillar incisura. Nodular bulging (Î ) of a brain stem astrocytoma is illus- 
trated. The pontine segment of the anterior ponto-mesencephalic vein (APM) is displaced forward. The 
transverse pontine vein (TP) is displaced further forward. Upward and forward displacement and com- 
pression of the interpeduncular fossa is depicted by elevation of the upper portion of the pontine segment, 
mesencephalic segment and roof segment of the anterior ponto-mesencephalic vein. The precentral cere- 
bellar vein (Pc) and, to a lesser degree, the superior vermian (SV) and its tributaries are displaced back- 
ward. The distance between the anterior spinal and medullary veins (AM) and veins on the posterior 
aspecteof the cord and medulla is increased. The junction ( À ) between the medial tonsillar vein (MT) and 
the vein of the lateral recess of the fourth ventricle (VLR) is displaced backward. 

The distance between the medial tonsillar vein and th? retrotonsillar tributaries (SRt, IRt) is dinfinished. 
Due to extension of tumor through the brachium pontis and restiform body, the peduncular portion (p) 
of the vein of lateral recess is stretched, elongated and arched downward. The inferior vermian (IV) and 
its superior and inferior retrotonsillar tributaries are markedly posteriorly displaced and the copular angle 
formed by the inferior vermian vein (IV) and its superior retrotonsillar tributary (SRt) is decreased. 
Flattening and posterior displacement of the lower portion of the fourth ventricle is indicated by diminu- 
tion of the anteroposterior diameter of the posteriorly flattened cerebellar tonsil outlined by the retroton- 
sillar veins and medial tonsillar vein. Also shown is anterior displacement and arching of the thalamo- 
perforating veins exiting from the posterior perforated substance. 
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type; z.e., the involvement is limited to the 
submucosa and therefore presents as & 
tumor mass.!? 

There are no pathognomonic clinical or 
roentgenologic findings in gastric tubercu- 
losis. Gastric tuberculosis should be sus- 
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Гіс. 2. Spot roentgenograms of the 
stomach. (4) Compression spot 
roentgenogram of the fundic por- 
tion of the stomach shows the large 
ulcer along the lesser curvature 
( Q ). (B) Spot roentgenogram 
demonstrates the large ulcer on the 
lesser curvature ( ) with an 
overhanging edge; the apparent 
intraluminal projection of the ul- 
cer mass and the squared off, al- 
though well delineated ulcer crater 
with separation of barium, are due 
to necrotic debris. (C) Spot roent- 
genogram shows the smooth ulcer 
mound with separation of bar:um 
due to necrotic debris at the base of 
the ulcer crater ( J 


pected in a patient with medically unre- 
sponsive gastric ulcers involving primarily 
the pyloroduodenal segment and inter- 
fering little with peristalsis. Simultaneous 
involvement of both the pylorus and duo- 
denum, as well as demonstration of fistu- 





Frc. 13. Paradoxical posterior displacement of the basilar artery in huge brain stem astrocytoma. 

(A) Left brachial angiogram following pneumoencephalography, arterial phase, lateral view. The basilar 
artery (Î Т) is stretched upward and markedly displaced posteriorly producing marked increase in the 
distance between this vessel and the clivus ( 1 ). The posterior cerebral artery (PC) is faintly visualized 
and is markedly elevated. The distal portion of the vertebral artery (black arrows) is slightly posteriorly 
displaced. The upper portion of the anterior spinal artery (double arrowheads) is located closer to the 
anterior margin of the foramen magnum than the vertebral artery. The distance between the basilar 
artery and the choroidal point (C), although both are displaced posteriorly, is nevertheless markedly 
increased. The proximal portion of the posterior inferior cerebellar artery (PIC) is straightened. The length 
of the medial tonsillar segment (MT) indicates a normal anteroposterior diameter of the body of the tonsil 
presumably due to extension of the tumor into the tonsil. The vermian segment (V) of the posterior in- 
ferior cerebellar artery is posteriorly displaced. The tonsillo-hemispheric branch (Th) is displaced and 
curved posteriorly beyond the posterior margin of the arch of C, (retouched). This vessel outlines the pos- 
terior aspect of the bulging medulla. 

(B) Venous phase, lateral view. The anterior medullary vein (AM) is displaced forward. The median 
posterior spinal vein (MPS) and its upward continuation (Т) into the cerebello-medullary fissure are 
displaced markedly backward. The distance between this vessel and the retrotonsillar tributaries (SRt, 
IRt) of the inferior vermian vein (IV), z.e., the anteroposterior diameter of the tonsil, is within normal 
limits. The distance between the suprapyramidal tributary (Sp) and the superior retrotonsillar tributary 
(SRt) is increased indicating additional tumor infiltration into the vermis. This is confirmed by main- 
tenance of the normal copular angle and curve (*). Air filled temporal horn (T), posterior arch of Ci, 
straight sinus (SS) and anterior margin of the foramen magnum (F) are also labeled. 

(C) Pneumoencephalogram, lateral view, brow-up. Marked enlargement of brain stem, upward and 
forward, has practically effaced the basal cisterns ( 1 ). The floor (A) of the third ventricle (3V) is mar- 
kedly elevated. The frontal (F) and temporal (T) horns are slightly enlarged. 
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lous tracts should suggest a tuberculous 
etiology, as it did in our case. Also the 
atypical appearance of the gastric ulcera- 
tion, whether benign or malignant, in a 
young patient should suggest gastric tuber- 
culosis. About 10 per cent of cases of gastric 
tuberculosis are associated with duodenal 
involvement and rarely produce a stenotic 
lesion. Most often a duodenitis is present 
and, as infiltration of the duodenum occurs, 
irregularity of the duodenal wall and dila- 
tation are seen roentgenologically. Angio- 
graphic demonstration of marked hyper- 
vascularity as well as thickening of the 
gastric wall and omentum without specific 
signs of neoplastic infiltration should sug- 
gest tuberculosis. 

Differential diagnosis should include 
lymphoma which more diffusely involves 
the stomach, whereas gastric tuberculosis 
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‘ic. 3. (4) Arterial phase, celiac angio- 
gram, demonstrates the enlarged left 
gastric, short gastrics, and left gastro- 
epiploic arteries with normally ta- 
pering branch arteries. (B) Capillary 
phase, celiac angiogram, shows a 
markedly thickened gastric wall and 
omentum and thickening of the gastric 
folds. (C) Selective left gastric injec- 
tion demonstrates a large left gastric 
artery with normal branching vessels 
as well asa markedly thickened gastric 
wall and omentum. (lg = left gastric a.; 
sg=short gastric a.; lge —left gastro- 
epiploic a.; s=splenic a.) 


is primarily localized to the pyloroduodenal 
area. Syphilis of the stomach can also be 
confused with hypertrophic gastric tuber- 
culosis but serologic tests should help to 
establish the correct diagnosis. Leiomyo- 
sarcoma and gastric carcinoma have char- 
acteristic roentgenographic and angio- 
graphic patterns and interfere with gastric 
motility and peristalsis more so than does 
gastric tuberculosis. Differentiation from 
peptic ulcer disease is established by the 
response to appropriate therapy indicated 
in our case by the dramatic improvement 
when antituberculosis medication was in- 
stituted. 
SUMMARY 


A case of gastric ulcerative tuberculosis 
is reported with angiographic findings of 
hypervascularity and thickening of the gas- 
tric wall and omentum. 
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lic. 14. Quadrigeminal plate tumor. Adjacent tegmentum and pretectum are also involved. 
(4) Right brachial angiogram, arterial phase, lateral view. The distance between the basilar artery 


(А) and the clivus (C) is unremarkable, although its distal end appears tilted forward. Striking findings 
are marked posterior displacement of the anterior culminate segments ( 1 ) and depression of the anterior 
superior marginal segments (double white arrowheads) of the superior cerebellar arteries. The medial 
posterior choroidal artery (row of black arrowheads) shows several changes. Its first or circumpeduncular 
portion (1) is stretched backward; its second or tectal portion (2) is elongated upward; its pretectal 
portion (3) is markedly elevated. The infrapulvinar portions of the lateral posterior choroidal arteries are 
displaced forward ( 1). 

(B) Venous phase, lateral view. The precentral cerebellar vein (PcV) is arched and displaced backward. 
The posterior parts of the internal cerebellar vein (ICV) and superior thalamic vein (STV) and, to a lesser 
degree, the posterior portions of the posterior mesencephalic veins (arrowheads) are displaced upward. 
The roof (1), mesencephalic (2), and pontine segments (3) of the anterior ponto-mesencephalic vein are 
well visualized and demonstrate compression of the interpeduncular cistern from above and behind. The 


interior petrosal sinus (IPS) is also labeled. 


groups of vessels which outline the anterior 
and posterior margins of the body of the 
cerebellar tonsil can therefore be used to 
determine the anteroposterior diameter of 
the body of the cerebellar tonsil or height 
of the fourth ventricle. Vessels which 
bridge these two groups of vascular chan- 
nels include the supratonsillar segment of 
the posterior inferior cerebellar artery and 
supratonsillar tributaries either of the vein 
of lateral recess of the fourth ventricle or of 
the inferior vermian vein. In fourth ven- 
tricle tumors,?? vessels corresponding to the 
posterior aspect of the medulla oblongata 
(or anterior aspect of the body of the ton- 
sil) are typically displaced forward and lat- 
erally; in brain stem tumors, they are dis- 
placed posteriorly with little lateral dis- 
placement. The supratonsillar segment of 
the posterior inferior cerebellar artery is 


markedly elongated anteroposteriorly and 
displaced laterally in arcuate fashion in 
fourth ventricle tumors; in brain stem tu- 
mors, this segment is crowded backward 
and usually shows little lateral displace- 
ment. The retrotonsillar group of vessels 
are displaced markedly posteriorly and also 
laterally in fourth ventricle tumors. In- 
stead of being vertical, they may become 
transverse, effectively obliterating the cop- 
ular angle completely, especially when the 
fourth ventricle tumor extends into the 
posterior cerebellar notch. In brain stem 
tumors, the retrotonsillar vessels are pos- 
teriorly displaced with relatively little lat- 
eral displacement. The copular angle is 
easily identifiable because it is more acute 
than normal. Lateral displacement of the 
peduncular portion of the vein of the lat- 
eral recess is greater in fourth ventricle tu- 
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Fic. 4. Gastrointestinal series after about 114 months 
on antituberculosis therapy shows complete heal- 
ing of the ulcerations, fistulous tract, and efface- 
ment of the gastric mucosal folds. 


Regression of the tuberculous lesions 
after administration of antituberculosis 
drugs is demonstrated. 

Since the treatment of gastric tuberculo- 
sis is medical, the radiologist must be 
aware of this entity to advise appropriate 
treatment and avoid undue surgery. 


Joseph Zausner, M.D. 

Department of Radiology 

New York University-Bellevue Medical Center 
560 First Avenue 

New York, New York 10016 
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mors than in brain stem tumors. In the for- 
mer, this segment of the vein may be dis- 
placed laterally beyond the brachial vein 
as seen in the Towne projection. This is 
particularly likely when the fourth ven- 
tricle tumor extends into and balloons the 
lateral recess. In contrast, when a brain 
stem tumor involves the brachium pontis 
and restiform body, the peduncular seg- 
ment of the vein of the lateral recess is dis- 
placed downward and often medially. The 
normal angular course between the pedun- 
cular and floccular segments of the vein is 
blunted in brain stem tumors, whereas in 
fourth ventricle tumors this angle is main- 
tained. This is best seen in the lateral view. 
In fourth ventricle tumors, with ballooning 
of the upper part of the fourth ventricle 
and ventricularization of the lower part of 
the aqueduct, the fissural and parenchymal 
portions of the precentral cerebellar vessels 
are markedly posteriorly and superiorly dis- 
placed. This results in a more acute colli- 
culo-central angle, elevation of but not 
marked posterior displacement of the colli- 
culo-central point. In brain stem tumors, 
the roof of the upper part of the fourth ven- 
tricle assumes a gentle posterior arching, 
resulting in posterior flattening of the pre- 
central cerebellar vessels, a more obtuse 
colliculo-central angle, elevation and ob- 
vious posterior displacement of the colli- 
culo-central point. In fourth ventricle tu- 
mors, vessels running in the superior para- 
vermian sulcus (precentral cerebellar ar- 
teries, brachial tributaries of or a split pre- 
central vein) are more markedly separated 
than in brain stem tumors. The thalamo- 
perforating vessels in fourth ventricle tu- 
mors are not displaced or arched forward to 
any significant degree, whereas in brain 
stem tumors these small vessels are, with 
involvement of the midbrain or subthal- 
amic region, displaced forward. 

Asymmetric changes are features of 
brain stem tumors rather than fourth ven- 
tricle tumors. Paradoxical or pseudo-extra- 
axial displacements are not seen in fourth 
ventricle tumors and are almost pathogno- 
monic of brain stem astrocytoma. 


Brain Stem Tumors 27 


In occasional cases, fourth ventricle and 
brain stem tumors may show similar 
changes in the lateral view. In some in- 
stances of fourth ventricle tumors, the pos- 
terior medullary segment of the posterior in- 
ferior cerebellar artery may be displaced 
posteriorly instead of anteriorly and an ap- 
parent supratonsillar segment may be elon- 
gated and displaced inferiorly. These finds 
ings are the result of anatomic variations: 
prior to the development of the tumor the 
posterior medullary segment was probably 
located on the medial aspect of the tonsil 
rather than over the superior pole. An in- 
crease in the anteroposterior diameter of 
the tonsil may be due to a fourth ventricle 
tumor or a brain stem tumor with exten- 
sion into the tonsil. The copular angle may 
not be more acute in brain stem tumor if 
growth has extended into the pyramidal 
portion of the inferior vermis. However, in 
the Towne projection there will always be 
marked lateral displacement of all vessels re- 
lated to the tonsil in fourth ventricle tumors, 
while in brain stem tumors lateral dis- 
placement of these vessels is minimal or 
absent. 

Extension of tumor into the mid-brain, 
subthalamic region or thalamus obviously 
does not occur with tumors of the fourth 
ventricle. 


SUMMARY 


1. Tumors of the brain stem show char- 
acteristic angiographic features in both ar- 
terial and venous phases. These result from 
the central location of the tumor and more 
or less symmetric expansion displacing ad- 
jacent vessels. Specific angiographic fea- 
tures depend on the location and size of the 
tumor. Pseudo-extra-axial or paradoxical 
displacements of vessels are emphasized as 
characteristic of brain stem astrocytomas. 

2. Angiographic features of extension of 
a brain stem tumor into the cerebellar,hemi- 
sphere, mesencephalon, floor of the third 
ventricle, tectum, medulla oblongata and 
upper cervical cord are described. 

3. While both brain stem tumor and 
fourth ventricle tumors share several angio- 
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TRANSFEMORAL SUPERSELECTIVE CELIAC 
ANGIOGRA PHY* 


By TSUTOMU TAKASHIMA, M.D., ITARU YAMAMOTO, M.D., IWAO MITANI, M.D., 
and MASAHIRO SHIN, M.D. 
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ELECTIVE celiac angiography has 

become one of the most important 
methods of diagnosis in intraabdominal 
organs. This method, however, has the 
limitation that the finer vessels of the 
pancreas are poorly opacified and over- 
lapped by other vessels, which is one reason 
why early malignant lesions escape detec- 
tion. One way to prevent these shortcom- 
ings is to inject the contrast medium 
through catheters placed in the branches 
supplying only one specific organ. The tip 
of the catheter is positioned in the secon- 
dary branches of the celiac artery; e.g., 
hepatic, splenic or gastroduodenal artery. 
This procedure may be called "superselec- 
tive” catheterization. 

This paper describes our technique of 
superselective celiac catheterization from 
the femoral artery and demonstrates the 
extent to which the pancreatic artery can 
be revealed when the tip of the catheter is 
positioned in the secondary branches of the 
celiac artery. 


INSTRUMENTATION AND TECHNIQUES 


A Muller-USCI deflector guide wire sys- 
tem and Variflex Positrol Catheter* are 
utilized. The catheter is 80 cm. long and 7 F 
size. The distal 4 cm. of it is tapered to 5 F. 
After percutaneous puncture of the fem- 
oral artery and introduction of a spring 
guide wire, the catheter is passed over the 
wire into the artery. Sometimes the vessel 
dilator is used to dilate the artery and 
facilitate the introduction of the catheter. 
The Muller guide system with an 80 cm. tip 
deflecting wire is introduced into the cathe- 
ter. The angle of the catheter tip may be 
varied by controlling the deflectable guide. 


* United States Catheter and Instrument Corp., N.Y., U.S.A. 


This tip may be maneuvered into the celiac 
artery under image intensified fluoroscopy. 
Before superselective catheterization is 
done, celiac angiography is performed in 
the standard manner. The ordinary celiac 
angiogram serves as a vascular map for 
further catheterizations. 

An important attribute of this system is 
the ability to "pay out" the catheter over 
the deflected tip of the guide wire in order 
to obtain a more peripheral position beyond 
the bifurcation of the celiac artery (Fig. 1). 
This process allows the tip of the catheter 
to be advanced from the celiac axis to a 
more peripheral artery while keeping the 
force directed caudad, simulating the cath- 
eter introduced from the axillary artery, 
which will easily catheterize the celiac axis 
in many patients because of its caudad 
orientation. In patients with a cephalad 
directed celiac axis, the curve of the tip of 
the guide wire is decreased, and in those 
with a caudad directed celiac axis, the curve 
of the guide wire is accentuated. In order to 
prevent coagulation within the catheter, 
frequent intermittent injections of phys- 
iologic saline solution with heparin should 
be performed through the injector manifold 
throughout the procedure. 

For investigation of the hepatic or 
splenic artery, 20 to до ml. of conraxin-H1 
is injected by hand. The gastroduodenal 
artery requires 20 to 25 ml. of the contrast 
medium. Roentgenograms are obtained on 
a rapid serial film changer at the rate of 2 
films per second for то seconds. 


CATHETERIZATION RESULTS 
The various positions of the catheter tip 


f Sixty per cent of sodium and N-methylglucamine salt of 
iodamide. Takeda Co., Osaka, Japan. 


* From the Department of Radiology, Kanazawa University School of Medicine, Kanazawa, Japan. 
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Fic. 15. Diagrammatic representation of “mid-sagittal section” of the brain stem and cerebellum showing 
displacements in a fourth ventricle tumor. + Я 
(4) Arterial phase. The labeled structures include the basilar artery (BA), lateral medullary segment 
(LM), precentral cerebellar artery (Pc), posterior inferior cerebellar artery (PICA), posterior medullary 
segment (PM), superior cerebellar artery (SCA), superior retrotonsillar segment (SRt), supratonsillar 
segment (St), vermian segment (SV) of the superior cerebellar artery, tonsillo-hemispheric branch (Th) 
and vermian segment (V) of the inferior cerebellar artery. The third ventricle is also labeled. 
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Га, т. After the tip of the catheter is deflected by 
a guide wire controlled by an external mechanism, 
“paying-out” the catheter over the deflected guide 
advances its tip to a more peripheral artery keep- 
ing the force directed caudad. 


in 60 attempted superselective catheteriza- 
tions are shown in Figure 2. 

Twenty-two of the patients studied 
showed normal pancreatic vasculature. In 
these 22 patients, the results of pancreatic 
arterial filling at different injection sites 
are given tabularly. Table 1 shows that 





Fic. 2. The positions of the catheter tip in бо at- 
tempted superselective catheterizations. 
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the arterial supply of the head of the pan- 
creas was opacified by injecting the con- 
trast medium into the gastroduodenal 
artery (GD), proper hepatic artery (PH) 
or the terminal portion of the common 
hepatic artery. The degree of filling of the 
intrapancreatic arteries was similar at the 
3 different injection sites. Both the pos- 
terior pancreaticoduodenal arcade (PPDA) 
and the anterior pancreaticoduodenal ar- 
cade (APDA) were completely visualized 
consistently, and contrast medium even 
passed into the inferior pancreaticoduo- 
denal artery (IPD) and superior mesenteric 
artery via those 2 arcades (Fig. 3 and 
4). The small unnamed intrapancreatic 
branches in the head were consistently well 
filled. 

By splenic injection (SA), visualization 
of the pancreatica magna artery and its 
branches in the tail of the pancreas was 
achieved (Fig. 5). 

When the contrast medium was injected 
directly into the proper hepatic, gastro- 
duodenal and the terminal portion of the 
common hepatic artery, the small arteries 
of the tail of the pancreas were not opaci- 
fied as well as those of the head. In the same 
manner, when the injection was into the 
splenic artery, only a few arteries of the 
head were visualized. 


DISCUSSION 


Several feasible techniques by which 
secondary branches of the celiac artery are 
intentionally catheterized have been de- 


TABLE I 


COMPARISON OF VISUALIZATION OF THE PANCREATIC ARTERIES AT EACH SUPERSELECTIVE SITE 





























PPDA Small Vessels 
Position of Catheter Tip Cases IPD DP TP 

APDA Head | Body 
GD 4 4 4 2 3 4 
Bifurcation of PH and GD 4 4 3 2 3 3 
PH 5 5 4 2 3 4 
SA 9 o o o 8 o 

ا 








GD= gastroduodenal artery; PH= proper hepatic artery; SA= splenic artery; PPDA= posterior pancreaticoduodenal arcade; 
АРРА = anterior pancreaticoduodenal arcade; ІРР inferior pancreaticoduodenal artery; DP= dorsal pancreatic artery; TP= trans 


verse pancreatic artery. 
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graphic features, there are sufficient ditfer- 
ential criteria to permit correct diagnosis 
in the majority of cases. Differentiation is 
based on the recognition of vessels which 
serve as landmarks for the fourth ventricle 
and the cerebellar tonsils. 


Yun Peng Huang, M.D. 
Department of Radiology 
The Mount Sinai Hospital 
11 East tooth Street 

New York, New York 10029 


We would like to express our gratitude 
to Dr. Paul Anderson of the Department of 
Neuropathology and Dr. Katsumaro Oana 
of the Department of Radiology for their 
assistance in the conduct of this study. 
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The basilar artery (BA) and the distal portion of the vertebral artery are displaced forward. The an- 
terior, lateral and posterior medullary segments (AM, LM, PM) of the posterior inferior cerebellar artery 
are displaced and crowded forward. The superior retrotonsillar segment (SRt) is displaced markedly up- 
ward and backward effacing the copular angle. This segment forms a continuous curve with the supraton- 
sillar segment. The vermian segment is displaced markedly backward and upward. The intervening su- 
pratonsillar segment (St) is markedly stretched posteriorly, elongated and elevated. This is also true of 
the tonsillo-hemispheric branch (Th). The fissural segment of the precentral cerebellar artery (Pc) is dis- 
placed markedly upward producing an acute angle in the course of the artery. The colliculo-central point 
corresponding to the apex of the angle is displaced markedly upward. It is only slightly displaced poste- 
riorly. The thalamo-perforating arteries are unremarkable. 

(B) Venous phase. The labeled structures include the anterior medullary vein (AM), anterior ponto- 
mesencephalic vein (APM), basal vein of Rosenthal (BVR), declival vein (Dc), inferior vermian vein (IV), 
median posterior spinal vein (MPS), medial tonsillar vein (MT), precentral cerebellar vein (Pc), vein of the 
restiform body (RB), supraculminate vein (Scu), supratonsillar vein (St), superior vermian vein (SV) and 
vein of the lateral recess of the 4th ventricle (VLR). The first segment or peduncular segment (1) of the 
vein of the lateral recess, the location of the tonsillar incisura ( À ) and the third ventricle are also labeled. 

The anterior ponto-mesencephalic vein (APM) is displaced forward. The interpeduncular fossa*is nar- 
rowed from below but usually not tilted forward, The fissural segment of the precentral cerebellar vein 
(Pc) shows changes similar to the precentral cerebellar artery. The tributaries of the superior vermian vein 
(SV) are crowded backward and upward. The peduncular segment of the vein of the lateral recess (VLR) 
is shortened and the junction between the markedly stretched and elongated supratonsillar vein (St) and 
the medial tonsillar vein (MT) is displaced forward. The supratonsillar vein is, in addition, elevated. The 
inferior vermian vein (IV) is displaced backward and upward. 
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vised. The first technique was described by 
Boijsen,? who introduced the catheter 
from the axillary artery and advanced it 
from the celiac axis to a more peripheral 
artery. The disadvantages of the axillary 
approach, especially the difficulty of per- 
forming the percutaneous puncture and the 
Seldinger technique in the relatively small 
vessels of the Japanese, prevents this from 
being a popular technique. Local thrombus 
formation is a frequent complication when 
this technique is employed. Paul e£ al.’ de- 
scribed a technique in which a large cathe- 
ter is placed in the celiac axis and then a 
smaller catheter is advanced through the 
large one into the secondary branches. This 
technique requires a large primary catheter 
and there is the risk of clot formation be- 
tween the 2 catheters. More recently, 
superselective pancreatic catheterization, 
using the controled tip guide wire, was 
devised by Reuter. Rösch and Grollman? 
reported that flexible preformed catheters 
with various secondary curves are the most 
suitable approach to superselective cathe- 
terization. In spite of the several advan- 
tages of a superselective approach, the dis- 
advantages, including the extensive time 
required for manipulation and the resultant 
vascular complications, have recently elic- 
ited criticism. 

In evaluating our technique, the cathe- 





Fic. 3. Injection at the terminal portion of the 
common hepatic artery. There is excellent visualiza- 
tion of the branches in the head of the pancreas. 
The inferior pancreaticoduodenal and superior 
mesenteric arteries are also opacified. 
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Fic. 4. Superselective gastroduodenal arteriogram. 
There is good visualization of the 2 arcades, the 
inferior pancreaticoduodenal and the superior 
mesenteric arteries. 


terizations were divided into success and 
failure, according to the vessel configura- 
tion (Fig. 6). Many of the failures occurred 





Fic. 5. Splenic injection. The small branches in the 
tail of the pancreas and the transverse pancreatic 
artery are well demonstrated. 
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vessel configuration in which 
the catheterization may be [successful |] 


ay A S 


short celiac axis. the onde; between axis and branches is obtuse: 


vessel configuration in which 
the catheterization may be unsuccessful | 





long celiac axis. the angle between axis celiac axis is 
and branches is acute. sharply curved. 


Fic. 6. Vessel configurations. 


in the cases in which the angle between the 
celiac axis and the secondary branch is 
acute, or in which the celiac artery itself is 
sharply curved. Even in the former, when 
the celiac axis is short, it is possible to con- 
trol the tip of the catheter and reach the 
proximal portion of secondary branches 
after introduction into the celiac axis. It is 
essential to obtain an exact anatomic 
evaluation of the celiac arterial system in 
each case before attempting to catheterize 
the vessels superselectively. The superselec- 
tive approach is seldom successful in the 
branches which arise at an acute angle from 
a long celiac artery. But even in such 
cases, deep inspiration and expiration may 
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aid the catheterization by modifying the 
angle between the celiac artery and its 
secondary branches (Fig. 7, Æ and В). 

Examination time is not unduly pro- 
longed by our technique, because the cases 
to be catheterized superselectively are se- 
lected after evaluating the branching of the 
celiac artery on the angiograms obtained 
by the conventional technique of injection. 

No complications were observed follow- 
ing the procedure. It should be empha- 
sized that the frequent intermittent flush- 
ing with physiologic saline and heparin 
solution is required to prevent clot forma- 
tion at the catheter tip. 

The results of visualization of each pan- 
creatic artery at different superselective 
injection sites is shown in Table r. They 
indicate that the arteries in the pancreatic 
head filled consistently with the gastro- 
duodenal injection. These arteries were also 
filled by injection of the proper hepatic 
artery or the bifurcation of the proper 
hepatic artery and gastroduodenal artery. 
They were not filled at all by injection into 
the splenic artery. The arterial visualiza- 
tion of the pancreatic head with an hepatic 
artery injection is due to reflux of contrast 
medium into those arteries. 


a 


Fic. 7. (4) Inspiration. (B) Expiration. The angle between the celiac axis and the branch is changed with 
respiration. In spite of the unchanged position of the proximal celiac artery, the distal part of it may move 
up and down. Changing the angle between the aorta and the celiac axis is sometimes useful during catheteri- 


zation. 
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EXTENSION OF POSTERIOR FOSSA TUMORS, PARTIC- 
ULARLY INTRAVENTRICULAR FOURTH VEN- 
TRICLE TUMORS, INTO THE UPPER 
CERVICAL SPINAL CANAL* 


By BERNARD S. EPSTEIN, M.D., JOSEPH A. EPSTEIN, M.D., 
and ROBERT CARRAS, M.D. 


NEW HYDE PARK, NEW YORK e. 


T roentgenologic identification of di- 
rect extension of posterior fossa tumors 
into the upper cervical spinal canal has re- 
ceived little attention in the radiologic 
literature. It is well known that tonsillar 
herniation can be identified frequently in 
patients with increased intracranial pres- 
sure. However, the fact that similar and 
usually indistinguishable intrusion of tumor 
can occur with some posterior fossa neo- 
plasms merits further discussion. To fur- 
ther investigate this, a review of 65 patients 
with posterior fossa tumors, including 16 
with fourth ventricle intraventricular le- 
sions, was made. There were то with 
verified tumorous extension into the upper 
cervical subarachnoid space. The under- 
lying tumor originated within the fourth 
ventricle in 7, and 3 had extraventricular 
tumors, Our purpose was to study the ana- 
tomic mechanism of tumorous extension 
from the posterior fossa, especially from 
the fourth ventricle, into the cervical region 
and to correlate this with the clinical and 
roentgenologic data. The distribution of 
these tumors according to type and age is 
set forth in Table т. 


CLINICAL ASPECTS 


The duration of symptoms varied from 
about 1 week to 2 months in 10 patients, 
between 6 months and 1 year in 6, and 2 to 
4 years in the patient with a tonsillar 
hemangioblastoma and another adult pa- 
tient with an auditory neurinoma. The 
latter patient had a slow hearing loss and 
slowly progressive dizziness for about 4 


vears before the diagnosis was made. It 
was intriguing to find a patient with a 
cerebellopontine angle tumor over 5 cm. 
in diameter with so few complaints. 

'The symptoms noted were those usually 
associated with posterior fossa tumors, in- 
cluding anorexia, nausea, vomiting, nystag- 
mus and ataxia. A curious correlation 
existed between the relative mildness of 
symptoms and the size of the tumor, a 
frequent occurrence with intraventricular 
fourth ventricle tumors, which tend to be 
large. Papilledema was present in 13 pa- 
tients. In 3 the early complaints included 
neck pain radiating to the occipital area. 
Two patients died suddenly because of 
massive intratumoral hemorrhages. 


METHODS OF EXAMINATION 
PLAIN FILM ROENTGENOGRAPHY 


Sutural separation was present in 8 
patients, all under 1o years of age. In- 
creased digitations of the cranium were ob- 
served in 2. One patient with an ependy- 
moma had sellar atrophy. Diagnostic bone 
changes were noted in the petrous pyramid 
and auditory canal of the patient with the 
eighth nerve neurinoma. Intratumoral cal- 
cifications were visible in 2 patients with 
ependymomas and in the patient with the 
ectopic pineal teratoma. Intratumor cal- 
cification was visible in the upper cervical 
canal in the patient with the ectopic pineal 
teratoma, and was clearly seen on the 
cervical air myelogram in one of the pa- 
tients with tumorous extension’ of an 
ependymoma. 


* From the Department of Radiology and the Division of Neurological Surgery, Long Island Jewish Medical Center, New Hyde 


Park, New York. 
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Splenic artery injection gives consis- 
tently excellent filling of its pancreatic 
branches in the tail of the pancreas. The 
splenic vein, an important part of the 
pancreatic evaluation, is much better seen 
with the splenic artery injection. 

The dorsal pancreatic artery (DP) is 
poorly visualized from all injection sites. 
The transverse pancreatic artery (TP) is 
well filled from both a gastroduodenal in- 
jection and a splenic injection, because of 
the anastomoses between them. 

There is no great difference between our 
results and those of Boijsen'? or Reuter: 
as regards the degree of normal pancreatic 
arterial filling at each superselective site. 
The results of those studies indicate that 
the branches in the head are well visualized 
from injection into the distal part of the 
common hepatic artery, and those in the 
tail, from injection into the splenic artery; 
only with both injections can the complete 
filling of all pancreatic arteries be achieved. 

The superselective approach has several 
advantages: (a) more contrast material per 
unit time can be delivered to the organ 
under study which results in better angio- 
graphic detail; (b) there is no overlap of the 
vessels of other structures; and (c) the 
volume of contrast material per injection is 
decreased so that multiple injections and 
projections are possible. 

It is necessary for serial magnification 
arteriography to prevent the appropriate 
vessels from overlapping and to achieve the 
complete filling of the smaller arteries. 
Also, the pharmacoangiography of the 
celiac arterial system may not become 
effective for detecting early malignant 
lesions until the catheter is introduced into 
the branches of the main trunk and the 
agent is injected only into the artery sup- 
plying one organ, as in renal pharmacoang- 
iography. This point of view has developed 
in working with superselective angiogra- 
phy. 


SUMMARY 


The technique of transfemoral super- 
selective celiac angiography using the 
Muller USCI deflector system is described. 
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The cases which can be catheterized 
superselectively with ease may be chosen 
by evaluating the vascular map of the celiac 
arterial system obtained from a conven- 
tional celiac injection. A superselective 
study should not be thought of as a re- 
placement of conventional celiac angiog- 
raphy, but should supplement it. 

An analysis of the opacification of the 
arteries in the various pancreatic areas ob- 
tained with the injection of contrast med- 
ium into the gastroduodenal artery, into 
the distal parts of the common hepatic 
artery, Into the proper hepatic artery and 
into the splenic artery is made. The first 3 
sites of injection give almost the same qual- 
ity angiograms of the pancreatic head. A 
complete demonstration of the pancreatic 
arteries is achieved only by injecting the 
splenic artery as well as one of the other 3 
sites. 


Tsutomu Takashima, M.D. 
Department of Radiology 
Kanazawa University 
School of Medicine 
Takara-Machi 13-1 
Kanazawa, Japan 
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TABLE 1 
DISTRIBUTION OF TUMORS ACCORDING TO AGE OF PATIENT 
. | ten tenn УУ: Extraventricular 
Intraventricula- Fourth Ventricle Tumors T А 
| 16) umors 
as ds ( 
Type of Tumor tota 1 (total 3) 
16 mo.-10 yr. II yr.-Ig yr. 20 уг.—39 yr. 40 уг.-54 yr. 
Ependymomas 3 1 3 
Medulloblastomas 7 
Choroid plexus papilloma I 
Ectopic pineal teratoma 1 
Hemangioblastoma 2 
Acoustic neurinoma | I 
BRAIN SCANNING In 9 the third ventricle was markedly 


Brain scans were available in 5 patients, dilated, and impingement against its pos- 
and were positive in all. Three had ependy- terior aspect incident to bulging of the in- 
momas, 1 had a medulloblastoma and 1 had 
an acoustic neurinoma. 


LUMBAR PNEUMOENCEPHALOGRAPHY 


Lumbar pneumoencephalograms were 
available in 7 patients. Of these, 5 were 
“failed pneumoencephalograms," which 
nevertheless disclosed narrowing of the 
pontine cistern and changes in the peri- 
callosal and ambient wing cisterns indi- 
cative of hydrocephalus. In 2 patients, a 4 
year old boy and a 5 year old girl with intra- 
ventricular ependymomas, air entered the 
fourth ventricle and outlined tumor in the 
dilated chamber. Moderate hydrocephalus 
was demonstrated. 

In patients with "failed pneumoenceph- 
alograms," cervical air myelcgrams were 
interpreted as showing tonsillar herniation 
in 4. Calcification in the distal tip of one of 
these, a 20 year old woman with an ependy- 
moma (Fig. 1, ,7-D), suggested that the 
intrusion was tumorous rather than ton- 
sillar displacement. The presence of tumor- 





Fic. 1. This 20 year old woman complained of head- 


ous extension rather than tonsillar hernia- ache, throbbing occipital pain radiating to the 
tion was identified at necropsy in a 6 year parietal region and to the neck, nausea, vomiting 
old girl with a papilloma (Fig. 2, 44 and B). and blurred vision, for about 1 year. Bilateral 


papilledema was present. Skull plain roentgeno- 
grams were negative. 

(4) Air cervical myelogram shows a soft tissue 
mass extending from the foramen magnum to the 
3 р : 3 level of the superior margin of the lamina of C2. 

Ventriculograms were available in 11 Just beneath the neural arch of C1 a pointed cal- 
patients. Nine had gross hydrocephalus. careous shadow is visible. 


In the*other 2 patients tonsillar herniation 
was disclosed at operation. 


VENTRICULOGRAPHY 


DECEMBER, 1970 


CELIAC EPINEPHRINE ENHANCED ANGIOGRAPHY* 


By JÜRI V. KAUDE, M.D.,+ and GEORGE W. WIRTANEN, М.Р.} 


GAINESVILLE, FLORIDA AND MADISON, WISCONSIN 


Ao eee receptors are hypo- 
thetical structures or systems located 
in, on, or near muscle or gland cells affected 
by epinephrine. They are termed alpha and 
beta receptors and they react variously to 
epinephrine, the sympathomimetic agents, 
and to the effects of sympathetic nerve 
stimulation.? The vascular reaction is ex- 
erted on the smaller arterioles and pre- 
capillary vessels, and also on larger arteries 
and veins.? In the liver and spleen, epi- 
nephrine constricts the vessels by reaction 
on alpha receptors, while the vessels in the 
pancreas appear to lack this constrictive 
response to epinephrine.* 

The nonconstrictive response of neo- 
plastic vessels to intraarterially applied 
epinephrine has been found to be useful 
in angiographic diagnosis of renal, gastroin- 
testinal, and other abdominal tumors. 

Boijsen and Redman? described the effect 
of epinephrine in angiography of the celiac 
axis and superior mesenteric artery, and in 
some patients demonstrated abdominal 
tumors better, following epinephrine in- 
jection, but they concluded that the study 


TABLE І 


SITE OF INJECTION IN EPINEPHRINE 
ANGIOGRAPHY IN 70 PATIENTS* 








Celiac axis 34 
Common hepatic artery f 21 
Proper hepatic artery 6 
Right hepatic artery 6 
Left hepatic artery I 
Splenic artery 2 
Superior mesenteric artery 4 

4 


Total examinations 7 





* Four patients examined with injection into 2 arteries. 
t Terminology as used by Lunderquist.!? 


could not give definitive answers about the 
general usefulness of the method. 

The present study was undertaken to 
investigate the use of epinephrine in a 
larger number of hepatic, biliary, and pan- 
creatic neoplasms. 


MATERIAL AND METHOD 


We examined 70 patients with known or 
suspected pancreatic, hepatic, or biliary 
neoplasms angiographically, with and with- 
out intraarterially administered epineph- 
rine injection. Four patients had examina- 
tion of 2 vessels, so that the material avail- 
able for review represents 148 angiograms 


(Table 1). 


TABLE II 


SUMMARY OF PATHOLOGIC ENTITIES EXAMINED 











1. Hepatic Tumors 
A. Primary tumors 
Hepatoma, malignant 3 
Hemangiosarcoma 1 
Leiomyosarcoma 1 
B. Metastatic tumors* 41 
2. Pancreatic tumors 14 
Carcinoma of the pancreas 12 
Insulinoma, benign 1 
Zollinger-Ellison tumor 1 
3. Carcinoma of the gallbladder or 
of the bile ducts 
4. Recurrent adrenal carcinoma 
5. Neurofibroma of the mesentery 
6. Other conditions 
Cirrhosis of the liver 3 
Chronic pancreatitis I 
. Normal studies 11 


un 


Ф ныч 


N 


Totals 84 





* Seven patients with primary pancreatic carcinoma, 6 patients 
with gallbladder or bile duct carcinoma, and 1 patient with recur- 
rent adrenal carcinoma, are included here as well as under Head- 
ings 2, 3, and 4. 


* From the Department of Radiology, University of Florida College of Medicine, Gainesville, Florida, and the Radiotherapy Center, 
Department of Radiology, University of Wisconsin School of Medicine, Madison, Wisconsin. 

Supported in part by National Cancer Institute, Public Health Service Grant 5-Po2-CA-o6295-RAD. 

+ Visiting Assistant Professor of Radiology, University of Florida, Gainesville, Florida. (From the Department of Radiology, Uni- 


versity Hospital, Lund, Sweden.) 


t Associate Professor of Radiology, University of Wisconsin, Madison, Wisconsin. 
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лс. т. (B) The pneumoencephalogram was 
"failed." The pontine cistern is narrow, the 
ambient wing cistern is dilated and widened. 
(C) Right brachial angiogram shows elongation, 
stretching and anterior displacement of the 
basilar artery. The superior cerebellar artery 
is elevated. The posterior inferior cerebellar 
artery (black arrows) is quite thin. It is dis- 
placed posteriorly, and its caudal loop is above 
the foramen magnum. (D) On the anteropos- 
terior angiogram tumor vessels are in prox- 
imity to the right superior cerebellar artery. 
The right superior cerebellar and posterior 
cerebral arteries are displaced medially, and 
the margins of the vessels are indistinct. 

At operation a huge ependymoma was found 


completely filling the fourth ventricle. It arose from t 


traventricular fourth ventricle tumor was 
noted in 3. In 6 the sylvian aqueduct was 
shortened, dilated, relatively horizontal 
in position, and presented a slight irregular- 
ity along its superior surface. The distal 
end of the aqueduct was slightly wider than 
its proximal portion. Gas entered the 
fourth ventricle in g patients, outlining the 
superior, the posterior and anterior aspects 
of the cephalad surface of the tumor. This 
"capping" of the mass localized the lesion, 
and was accompanied by pronounced dila- 
tation of the chamber. Inasmuch as air did 
not pass out of the fourth ventricle because 
of impaction of the tumor against the 
foramina of Magendie and Luschka, it was 
impossible to identify tonsillar or tumorous 
extension into the cervical spinal canal. 


Extension of Posterior Fossa Tumors 


Ca 
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he floor, and extended through the foramen of 
Magendie well down into the cervical spinal canal. The cerebellar tonsils were elevated and displaced 
laterally. The vermis was flattened and sharply elevated. 


The fourth ventricle maintained a rela- 
tively normal position, but a lateral shift 
was seen in frontal projections in 4 patients 
in whom the tumor involved one side more 
than the other. 


ANGIOGRAPHY 


Posterior fossa angiograms were avail- 
able in 6 patients, including 3 with ependy- 
momas, 1 with a medulloblastoma, 1 with 
a tonsillar hemangioblastoma and 1 with 
an acoustic neurinoma. Tumor staining was 
visible with certainty in 2 patients with 
ependymomas, and was questionable in 
another. The patient with the acoustic 
neurinoma had a well defined tumor stain. 
In the patient with the vermis hemangio- 
blastoma the tumor was well outlined, and 
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The patients comprise 2 distinct groups. 
The University of Wisconsin material 
represents 34 patients, all with known pri- 
mary or metastatic hepatic tumor. Per- 
cutaneous transbrachial catheter exchange 
was carried out with nonradiopaque poly- 
ethylene catheters with internal diameters 
of 1.4 mm. and external diameters of 1.9 
mm. Films were exposed in anteroposterior 
projection on an Elema-Schónander roll 
film changer, employing 45—50 cc. of 76 per 
cent meglumine diatrizoate, injected at a 
rate of approximately 5 cc. per second. 
The film rate was 1 film every 2 
for 20 seconds, and 1 film every 5 sec- 
onds for то seconds. This technique with 
slow injection and film rate was used to 
avoid recoil of the relatively long end-hole 
catheter, which was left in place for intra- 
arterial chemotherapeutic infusion.” Intra- 
arterial epinephrine injection in doses of 6 
ug. was used in all patients, except in 1 with 
massive hepatomegaly, in whom a dose of 
10 ug. was used. The University of Florida 
material represents 36 patients who had 
transfemoral percutaneous Kifa red thin- 
wall catheter exchange, employing 32-38 
сс. of 76 per cent meglumine diatrizoate, 
injected in 4 seconds. Serial angiography 
was carried out with patients in anter- 
oposterior or right posterior oblique pro- 
jection with an Elema-Schénander cut 
film changer, making 3 exposures per sec- 


seconds 


Taste III 


SITE OF PRIMARY LESION IN 41 PATIENTS 
WITH HEPATIC METASTASES 





Carcinoma of the colon 9 
Carcinoma of the rectum 2 
Carcinoma of the gallbladder or 
bile ducts 6 
Carcinoma of the pancreas 7 
Carcinoma of the kidney 1 
Carcinoma of the adrenal 2 
Leiomyosarcoma of the stomach I 
Bronchogenic carcinoma 4 
Carcinoma of the breast 6 
Anaplastic carcinoma, primary 
lesion unknown 3 
41 





Celiac Epinephrine Enhanced Angiography 





Fic. 1. Epinephrine effect in celiac angiogram in a 
patient with carcinoma of the head of the pan- 
creas with liver metastases. Films are exposed 3 
seconds following the injection of contrast medium. 

(4) Irregular stenosis of the gastroduodenal 
artery is present and faintly opacified pancreatico- 
duodenal vessels are visualized without epin- 
ephrine. The liver is enlarged and multiple metas- 
tatic lesions are present. (B) The repeat angio- 
gram was done 20 seconds following the injection 
of § ug. epinephrine with the patient in right 
posterior oblique position. There is constriction of 
the peripheral hepatic, splenic and gastric vessels 
with contrast reflux into the aorta. The inferior 
phrenic arteries fill. The proximal arterial seg- 
ments have not reacted and are filled with con- 
trast medium in greater concentration. Tumor 
involvement of the gastroduodenal artery is evi- 
dent, pancreatic neovascularity is better dem- 
onstrated, and with dorsal pancreatic artery 
opacification, tumor involvement in its distal 
segment is demonstrated. The cystic artery is 
more easily identified; the gallbladder is enlarged. 
Hepatic metastases could not be demonstrated 
with epinephrine with the peripheral hepatic 
artery vasoconstriction, and with diminished flow 
of contrast medium to the spleen, the splenic vein 
was not visualized. 


ond for 4 seconds, followed by 1 exposure 
per second for 4 seconds, and an additional 
8 to IO exposures in 4 or 5 seconds. Epi- 
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Fic. 2. A 6 year old girl with a papilloma of the 
choroid plexus which completely filled the fourth 
ventricle, emerged from the foramen of Magendie, 
and extended to a lesser extent laterally through 
the foramina of Luschka. The cerebellar tonsils 
were practically obliterated. The vermis was 
sharply elevated and flattened. Death was caused 
by marked brain stem compression. A lumbar 
pneumoencephalogram was “failed.” 

(4) A soft tissue density is seen immediately 
beneath the foramen magnum. This had been 
diagnosed as tonsillar herniation. (В) Sagittal cut 
of the tumor in situ. 
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a portion of its cystic component extended 
well below the foramen magnum (Fig. 3, 7 
and B). The basilar artery was displaced 
anteriorly in 5 patients. In 1, a 6 year old 
boy with a medulloblastoma, neither tumor 
staining nor vascular displacement was 
visible. This patient had a “failed pneumo- 
encephalogram.”’ 

The position of the posterior inferior 
cerebellar artery was of special interest be- 
cause of its relationship to the medulla, 
the cerebellar tonsils and the vermis. In the 
patient with the tonsillar hemangioblas- 
toma which extended below the foramen 
magnum the posterior inferior cerebellar 
artery, which supplied the tumor, was 
dilated and elevated by the tumor (Fig. 
34). Herniation of the tumor through the 
foramen magnum occurred anterolaterally 
in the patient with the acoustic neurinoma. 
This patient also had tonsillar herniation, 
and the caudal loop of the posterior inferior 
cerebellar artery was displaced downwards. 

Two patients with ependymomas and 
herniation of tumor into the cervical 
spinal canal had changes in the configura- 
tion and position of the posterior inferior 
cerebellar arteries. In 1 the caliber of the 
vessel was diminished, and its caudal loop 
was shifted anteriorly and upwards. The 
cephalad loop was displaced posteriorly 
and downwards (Fig. 1С). In the other the 
artery was prominent. Its caudal loop was 
at the level of the foramen magnum, but 
its cephalad loop was altered so that the 
posterior medial branch, the supratonsillar 
and the vermian branches were depressed 
(Fig. 4, 4-р). A third patient with an 
ependymoma had tonsillar herniation only. 
Here the posterior inferior cerebellar artery 
was well formed. Its caudal loop was ele- 
vated and the cephalad loop, particularly 
the posterior medullary, the supratonsillar 
and the vermian segments were displaced 
downwards, posteriorly and laterally (Fig. 


TACY; 


ANATOMIC OBSERVATIONS 


All the intraventricular fourth ventricle 
tumors in this series were large. Points of 
attachment were found in the floor of the 
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Fic. 2. А $9 year old male with undifferentiated 
liver metastases from an unknown primary lesion. 
Hepatic angiograms (4) without and (В) with 
epinephrine. Following epinephrine the hepatic 
arteries demonstrate a moderate proximal and 
distal constriction with diminished contrast flow 
into the liver, resulting in loss of information re- 
garding the liver metastases. The contrast medium 
refluxes to the proximal portion of the common 
hepatic artery and into the splenic artery and there 
is intense duodenal contrast staining. 


nephrine injection dosage varied from 4 to 
8 ug. 

In both patient groups, angiographies 
were repeated with the same film tech- 
niques and sequences, with contrast ma- 
terial injected 20 seconds following the 
epinephrine injection. 





RESULTS 

Table п lists the pathologic entities i 
cluded in this study, and Table її su: 
marizes the origin of tumor in the 41 p 
tients with metastatic hepatic carcinom 
The positive angiographic diagnosis w 
confirmed histologically in all cases, exce 
in I patient roentgenographically dia 
nosed as carcinoma of the pancreas, wl 
was considered a poor surgical risk. In : 
examinations, the peripheral hepatic ar 
splenic vessels were constricted in all iı 





Fic. 3. A 60 year old female with hepatic metastase 
from an unknown primary carcinoma. 

(4) There is extensive neovascularization dem 
onstrated throughout both lobes of the liver whei 
contrast material is injected into the prope 
hepatic artery.? (B) Following the intraarteria 
administration of 6 ug. epinephrine, the volume o 
the neovascular tumor is reduced. 
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fourth ventricle in 2 patients with ependy- 
momas. In the 2 patients with medullo- 
blastomas the tumors were adherent to the 
floor of the fourth ventricle. The roof and 
lateral walls also were involved in 3 other 
patients with ependymomas which had in- 
vaded the peduncles and the cerebellum. 
The other 9 tumors also were large. Most 
of them formed casts of the fourth ventricle 
with variable invasion of adjacent struc- 
tures. This permitted surgical excision of 
some of these tumors, with a fairly good 
prognosis in those with ependymomas. The 
pineal teratoma had grown into the sylvian 
aqueduct as well as down the posterior 
aspect of the cervical canal, and had in- 
vaded the peduncles. Fatal hemorrhages 
into the tumor occurred in 1 patient with a 
medulloblastoma and another with an 
ependymoma. 

A wide variety of tumors originate with- 
in the fourth ventricle. Ependymomas, 
medulloblastomas and papillomas are most 
frequent. Hemangioblastomas, | astrocy- 
tomas, cholesteatomas? ? and oligodendro- 
gliomas* also have been found. An intra- 
ventricular ectopic pinealoma was observed 
In the present series. 

The most characteristic tumor, the 
ependymoma, has a tendency to originate 
in the midline of the floor of the fourth 
ventricle. It grows slowly, remains cir- 
cumscribed to a greater or lesser extent, 
fills and bulges the chamber and causes 
foraminal obstruction and dilatation. Other 
intraventricular tumors may have similar 
characteristics, but may be more invasive. 
The tendency for tumors within the fourth 
ventricle to protrude through the foramina 
of Magendie and Luschka has been men- 
tioned briefly. Cushing? and. Russell and 
Rubenstein? published illustrations of 
ependymomas with spinal tongues. Boldrey 
and Miller! observed extension through 
the foramen of Magendie to the level of the 
lamina of the second cervical vertebra. 
Wickbom and Hanafee,!! in a survey of 18 
intraventricular fourth ventricle tumors 
occurring in a series of 153 posterior fossa 
tumors, found extension below the foramen 
magnum in 7. In 1 of the cases of cholestea- 
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toma reported by Patriquin eż al. tumor 
extended into both cerebellopontine angles 
and passed laterally to the midline, sur- 
rounding the pons and the medulla. 
Extraventricular tumors also may extend 
beyond the foramen magnum into the 
upper cervical spinal canal. Wickbom and 
Hanafee! mentioned that of 36 cerebellar 
hemispheric tumors there were 22 with 
depressed tonsils and 3 with tumor extend- 
ing below the foramen magnum. Of 13 





16. 3. А 52 year old woman with a hemangioblas- 
toma which originated in the right cerebellar tonsil 
and extended into the hemisphere and vermis. The 
solid portion of the tumor was imbedded in the 
cerebellum, but a portion of the cystic element 
extended below the foramen magnum. e 

(4) Right brachial angiogram shows dilatation 
of the posterior inferior cerebellar artery, with 
posterior displacement of the caudal loop. Tumor 
vessels outline the posterior portion of the cyst. 
(B) In the later phases of the examination the in- 
ferior margin of the cyst extends below the fora- 
men magnum. 





ViG. 4. А 67 year old male with adenocarcinoma of the colon, metastatic to the liver. 
(A) The accessory right hepatic angiogram demonstrates large areas of neovascularity in the right lobe of 
the liver. The hepatic veins were opacified during the venous phase. (B) A 6 ug. intraarterial epinephrine 
injection produced an approximate 50 per cent reduction in the diameter of the artery. Most of the con- 
trast medium refluxed into the superior mesenteric artery and opacified the superior mesenteric and portal 
vein in the venous phase. 


stances except 2, when epinephrine was 
injected into the celiac axis (Fig. т, 4 and 
B). The degree and site of constriction 
were variable, persisting for approximately 
25-45 seconds. A marked vasoconstriction 
of the proximal larger arteries was noted in 
6 studies. Arterial flow time was prolonged 
in relation to the degree of vasoconstriction, 
and some reflux of contrast medium into 
the aorta usually occurred, which resulted 
in poorer visualization of the splenic and 
portal veins. With selective injection of 
epinephrine and contrast medium into the 
hepatic arteries in 34 examinations, the 
diameter of the proximal larger vessels was 
reduced approximately 25-60 per cent in 
24 patients (Fig. 2, Z and В; and 4, 4 and 
B), unchanged in 9, and dilated in 1. Ten 
patients had marked vasoconstriction of 
the peripheral vessels. The contrast me- 
dium was diverted to the spleen, pancreas, 
duodenum, stomach, diaphragm, and adre- 
nals, with selective hepatic artery injection 
following epinephrine. This made examina- 
tion of the arterial phase in the liver less 


advantageous, but filling of more proximal ı 
axis vessels made the pancreatic vessels 
sufficiently contrast. medium loaded to 
allow angiographic evaluation of this organ, 
and during the venous phase the portal 
vein opacified. The size of the liver was 
reduced in 2 patients following epinephrine 
injection, with a decrease in the volume of 
pathologic vasculature in 1 patient (Fig. 
3, A and B). With epinephrine injected into 
an accessory right hepatic artery, there is 
an approximate $0 per cent reduction in the 
diameter of the vessel, with reflux into the 
superior mesenteric artery, and subsequent 
opacification of the superior mesenteric 
and portal veins (Fig. 4, 4 and B). In 2 
examinations, no difference in size of the 
arteries, before or after the injection of 
epinephrine, was noted. In 55 examinations 
with injection into the celiac axis or into the 
common hepatic artery, the gastroduodenal 
artery reacted with vasoconstriction in 
only 8 cases, but usually constriction of the 
proximal right gastroepiploic artery oc- 
curred immediately after its origin from the 


36 B. S. Epstein, J. A. Epstein and R. Carras 


SEPTEM BER, I 





ViG. 4. A 4 year old boy with a history of anorexia, personality changes, and a mild degree of ataxia for ab 
2 months, had an ependymoma which completely replaced the fourth ventricle. A lumbar pneum 


cephalogram was "failed." 


(A) Midline laminagram reveals calcification in the posterior fossa (black arrows). The cisterna ponti 
narrowed. (B) Right brachial angiogram shows the dilated posterior inferior cerebellar artery displa 
posteriorly. The caudal loop is at the level of the foramen magnum. Tumor vessels emerge from the verm 
and hemispheric branches. On later studies a definite tumor stain appeared in this area. (C) A h 
ependymoma completely occupied the fourth ventricle, and had grown through it to invade the medi 
and pons. (D) Roentgenogram of the specimen shows calcification well below the level of the foramer 
Magendie. The tumor had emerged from the foramina of Magendie and Luschka, practically wrapped 
self around the brain stem, invaded the peduncles and blocked the sylvian aqueduct by extending upwai 


vermis tumors, tonsillar herniation oc- 
curred in 10, but there were none that 
traversed the foramen magnum. That this 
can occur is illustrated by the vermis 
hemangioma in the present series. 
š 
DISCUSSION 

Intraventricular fourth ventricle tumors, 
because of their size and position, spread 
the cerebellar tonsils apart and elevate the 
inferior portion of the vermis. This process 


is exaggerated when tumor projects out 
the foramina, particularly the midl 
foramen of Magendie. In some patients 1 
net effect of such intrusion not only 
exerted on the cerebellar structures | 
also involves the pontomedullary area a 
may extend out into the cerebellopont 
angles. Complete encirclement of the n 
dulla may be encountered when tun 
emerges from both the foramina of Lusch 
and Magendie. In the patients in the pr 





ic. 5. А 48 year old female with extensive car- 
cinoma of the pancreas. 

(4) Celiac angiography demonstrates a long, 
irregular stenotic segment of the splenic artery. 
The pancreatic vessels are poorly visualized. 
Numerous thin stretched vessels are present in the 
head of the pancreas. The patient had hepatic 
metastases evident on late angiograms and a 
splenic artery aneurysm. (B) The angiogram 
following the administration of 8 ug. epinephrine 
in slight right posterior oblique position accen- 
tuates the involvement of the splenic artery. There 
is also irregular stenosis of the thin superior pos- 
terior pancreaticoduodenal artery. Marked vaso- 
constriction of the right gastroepiploic artery was 
present in most epinephrine enhanced angiograms. 
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gastroduodenal artery (Fig. 5, Æ and В). In 
the absence of vasoconstriction of the ar- 
teries supplying the duodenum and pan- 
creas, therefore, better filling of the pan- 
creaticoduodenal arteries was obtained, 
with accumulation of contrast being es- 
pecially intense in the duodenum (Fig. 2, 
Л and B). Individual tumor nodules were 
frequently more clearly defined, as in the 
detail from the left lobe of the liver in 1 
patient (Fig. 6, Z and B) and in the right 
lobe in another patient (Fig. 7, Æ and B). 

The cystic artery was identified angio- 
graphically in 42 of 65 patients, and re- 
acted with moderate vasoconstriction in 11 
patients. The gallbladder and the cystic 
artery were more easily identified with 
epinephrine vasoconstriction of the arteries 
in the right lobe of the liver, as were bile 
duct and gallbladder carcinomas (Fig. 8, 
A and B). 

Selective splenic epinephrine angiogra- 
phy diverted contrast material into the 
hepatic arteries, so that less contrast me- 
dium was available for opacification of the 
splenic and portal veins, and, in 1 patient, a 
measurable reduction in the size of the 
spleen was observed." 

The superior mesenteric artery was 
examined in 4 patients, and moderate con- 
striction of the peripheral branches was 
noted; this also resulted in aortic re- 
gurgitation of contrast material. Epineph- 
rne did not enhance visualization of the 
inferior pancreaticoduodenal arteries. 

In 3 patients, some information was 
added, and some lost, as in an angiogram of 
a carcinoma of the pancreas in which the 
tumor was better demonstrated with epi- 
nephrine, and the liver metastases from the 
same tumor were better demonstrated with- 
out epinephrine (Fig. т, / and В). 

Epinephrine angiography added si 
nificant diagnostic information regardir 
the extent of a pancreatic tumor in 3 p 
tients. In 5 additional patients, the infiltra- 
tion of vessels by tumor and the pathologic 
vascularity were accentuated with the epi- 
nephrine study” (Fig. 1, Æ and B; and 
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ent series extension of tumor varied from a 
fairly large nodule traversing the foramen 
of Magendie to a huge mass of encircling 
tumor. Downward extension into the cervi- 
cal spinal canal occurs with tumorous 
passage into the vallecula and thence as 
low as the second cervical vertebra. 
Protrusion of tumor tissue from within 
the fourth ventricle was observed at opera- 
tion in 10 patients, and further confirmed 
at necropsy in 5 of these. In 6 patients 
tumor protruded from both the foramina 
of Magendie and Luschka, while in 2 
protrusion appeared only at the foramen of 
Magendie. In 1 patient tumor emerged 
from both foramina of Luschka only, and in 
1 other from only one of the lateral fo- 





Гіс. 5. This 14 year old girl had headache, diz- 
zines, vomiting and weakness for about 6 
months. Bilateral papilledema was present. A 
lumbar pneumoencephalogram was “failed.” 

(4) Ventriculogram shows dilatation of the 
lateral ventricles and the third ventricle. The 
aqueduct of Sylvius is dilated. The posterior 
portion of the fourth ventricle is occluded by 
an intraventricular tumor. (B) Right brachial 
angiogram shows anterior displacement of the 
basilar artery. The posterior inferior cerebellar 
artery (black arrows) is displaced upwards and 
posteriorly. (C) In the frontal projection the 
posterior inferior cerebellar artery is displaced 
laterally (black arrows). 

At operation it was found that the tumor, a 
large encapsulated ependymoma, originated 
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ramina. Tumor escaping from the foramen 
of Magendie was much more bulky than 
from the lateral foramina. When tumor 
passed out of the lateral foramina it curled 
around the pontomedullary area. Tumor- 
ous extension dilated the respective foram- 
ina. There were 6 patients in whom intra- 
ventricular fourth ventricle tumors ap- 
proached and occluded the openings from 
the chamber. In these, also, the tonsils were 
separated and the vermis elevated, but to 
a lesser extent than some of the bulky 
tumors which had entered the intertonsillar 


area. 

Among the extracerebellar tumors to be 
considered in differential diagnosis are 
included spinocranial and craniospinal tu- 





from the floor of the fourth ventricle. It practically filled but did not extend outside the chamber. Tonsillar 
herniation reaching the superior rim of the neural arch of the second cervical vertebra was present. How- 
ever, the tumor displaced the tips of the tonsils posterolaterally as well as downward, thereby shifting the 
posterior inferior cerebellar arteries upwards and posteriorly. 





lic. 6. A 32 year old female with adenocarcinoma of the colon, metastatic to the liver. 
(A) The left lobe of the liver is enlarged, and the irregular, nonhomogeneous hepatogram indicates metas- 
tatic involvement. (B) Individual tumor nodules are better demonstrated, utilizing 6 wg. epinephrine intra- 
arterially prior to the injection of contrast material. 





Fic. 7. А 67 year old male with bile duct carcinoma and liver metastases. 
(A) The hepatic arteries are displaced by poorly vascularized expanding lesions in the angiogram without 
epinephrine. (В) Following 6 ug. epinephrine, contrast medium is diverted into a large area of metastases 
laterally in the right lobe. 
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mors,“ particularly neurofibromas and 
meningiomas, and large aneurysms of the 
vertebral artery.? The Arnold Chiari mal- 
formation also should be kept in mind in 
the consideration of soft tissue masses in 
the upper cervical spinal canal. The present 
series includes a patient with a huge audi- 
tory nerve neurinoma which passed antero- 
laterally through the foramen magnum, 
and had tonsillar herniation as well. 

The demonstration of calcification with- 
in tumors of the fourth ventricle is not 
uncommon in ependymomas, and has been 
found in oligodenrogliomas. It was -also 
noted in the patient with an ectopic pineal 
teratoma in the present series. However, 
calcification within spinal extension of 
tumors emerging from the fourth ventricle 
has not been mentioned previously inso- 
far as we know. Two such instances are 
reported here. 


SUMMARY 


Intraventricular fourth ventricle tumors 
may be accompanied by emergence of 
tumor from the foramen of Magendie into 
the cervical spinal canal. This produces an 

‘appearance on air myelograms indistin- 
guishable from tonsillar herniation, which 
also may be present. In 2 cases seen here, 
calcification present in tumor intruding 
into the cervical canal was visible on plain 
film roentgenograms. Because of the 
spreading of the tonsils and upward dis- 
placement of the vermis incident to intra- 
ventricular fourth ventricle tumors, the 
posterior inferior cerebellar arteries may 
be shifted upwards, posteriorly and later- 


ally. If the tumor is supplied by these . 


vessels, they may become dilated as well as 
displaced. If the tumor compresses the 
branches of the posterior inferior cerebellar 
artery, they become attenuated. 

- When a combination of a soft tissue mass 
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in the cervical canal, failure of descent of 
the posterior inferior cerebellar arteries, 
and a midline tumor stain is noted, the 
possibility of an intraventricular fourth 
ventricle ‘tumor bears consideration. This 
usually can be substantiated by means of 
pneumoventriculography. 
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Fic. 8. A 67 year old male with obstructive jaundice and hepatomegaly secondary to intrahepatic bile duct 


carcinoma. 


(4) The mid portion of the left lobe of the liver is poorly vascularized without definite evidence of tumor 
vasculature. The cystic artery is faintly opacified. The gastroduodenal artery and pancreatic vessels are 
not visualized because of reversed blood flow from the superior mesenteric artery to supply the enlarged 
liver. (B) Following 6 ug. epinephrine, small pathologic vessels are filled medially in the left lobe of the 
liver. The cystic artery opacifies and the gallbladder is small and its wall is partially collapsed, indicating 
proximal bile duct obstruction. The gastroduodenal artery and pancreaticoduodenal arteries are now filled 
and, except for enlarged arteries in the lower pancreatic arcade secondary to increased flow from the su- 
perior mesenteric artery, no pathologic changes are present in the pancreas. 


5, A and B). It is of interest that the irregu- 
lar stenotic portions of major arteries in- 
volved by the carcinoma reacted to epi- 
nephrine with vasoconstriction. This sug- 
gests that the changes in the arterial wall 
may not be due to direct invasion by tu- 


mor, but may be caused by perivascular : 


tumor growth, or by tumor growth along 
the lymphatics of the arterial wall, as pro- 
posed by Boijsen and Reuter. The im- 
provement in the diagnostic quality in the 
angiography of the pancreas approached 
that of pancreatic angiograms done with 
selective catheterization of the gastroduo- 
denal artery?» 

Retrograde filling of the portal vein in 
the presence of liver metastases was present 
in I angiogram done only without epi- 
nephrine (Fig. 9, / and B). This communi- 
cation was either closed when the drug was 


used, or, as is more likely, was the result of 
smaller quantities of contrast material 
reaching the level of flow reversal. In 1 
patient with adrenal carcinoma, epineph- 


‚ rine was useful in better visualization of 
' recurrent tumor following surgery by pro- 


viding contrast medium reflux into the in- 
ferior phrenic artery. Diagnostic informa- 
tion was added in 11 patients utilizing 
epinephrine (Table Iv), while in 7 patients 
lesions were better demonstrated without 


epinephrine (Table v). 
CONCLUSIONS 


Intraarterially administered epinephrine 
injection in the celiac axis or its branches, 
in a dose range of 4-10 ug., produced 
vasoconstriction by an alpha receptor re- 
sponse in the gastric, hepatic, and splenic 
arteries. The cvstic artery demonstrated a 
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THE VEINS OF THE POSTERIOR CRANIAL FOSSA: 
AN ANGIOGRAPHIC STUDY UNDER 
PATHOLOGIC CONDITIONS 


Ву Е. GALLIGIONI, M.D.,* К. BERNARDI, M.D.,* M. PELLONE, M.D.,t 
and С. IRACI, M.D.t 


PADOVA, ITALY 


HE introduction of new angiographic 

techniques (percutaneous retrograde 
brachial angiography, selective catheteri- 
zation of the vertebral artery, subtraction 
method) has favored the routine investi- 
gation of the vertebral-basilar system. 
Vertebral angiography has therefore come 
into widespread use, not only to diagnose 
lesions of the posterior cranial fossa, but as 
a complement to the study of supraten- 
torial vascular and neoplastic lesions as 
well. The knowledge of angiographic pat- 
terns in this region has thus improved 
greatly, but such progress has unfortu- 
nately been limited almost solely, for sev- 
eral years, to the angiographic phase of the 
examination. Variations in number, mor- 
phology, caliber and course of the veins of 
the posterior cranial fossa have hindered 
for a considerable time their complete and 


satisfactory description even under normal 
conditions, and thus have limited their cor- 
rect evaluation in pathologic cases. In more 
recent years, the normal anatomy and 
angiographic appearance of the veins in the 
posterior cranial fossa have been described 
in detail by Huang and co-workers* and 
by Wolf and co-workers.? In this review of 
our series of tumors of the posterior cranial 
fossa, we shall therefore limit ourselves to 
our experience with the pathologic phlebo- 
gram only. 

In previous papers!? on the deep and 
superficial cerebral phlebogram, we have 
mentioned the frequent difficulties in rec- 
ognizing on the angiographic films some 
single venous vessels because of their thin- 
ness or obscuration by other vascular 
(supratentorial superficial veins, veins of 
the extracranial occipital plexus) or osseous 





, . . nm c . ^ Ф . 
Fic. 1. (4 and В) Right cerebellar glioma. The forward displacement of the precentral cerebellar vein 
(straight arrows), noticeable on the phlebogram (4), is matched by a corresponding anterior displacement 
of the aqueduct (straight arrows) on encephalography (В). 


* Neuroradiological Service, Ospedale Civile, Padova, Italy. 
T Institute of Neurosurgery, University of Padova, Italy. 


Vor. 110, No. 4 


Tase IV 


DIAGNOSTIC INFORMATION ADDED WITH 
EPINEPHRINE ANGIOGRAPHY 





Individual tumor nodules in the liver 


4 
Metastases in the spleen 1 
Extent of pancreatic cancer 5 
Recurrent adrenal cancer with liver 
metastases I 
Intrahepatic bile duct carcinoma I 
Hepatic vein visualization in presence 
of liver metastases I 


II 





similar response in 11 of 42 patients, and 
the gastroduodenal in 8 of 55. No definite 
vasoconstriction could be appreciated in 
the pancreaticoduodenal arteries, or in the 
pancreatic arteries arising from the splenic 
artery, except in I patient in whom vaso- 
constriction of the dorsal pancreatic artery 
occurred. This may be a reflection of the 
small quantity of epinephrine reaching 
these vessels, or fewer alpha receptors may 
be present in these duodenal and pancreatic 
arteries. In any event, this results in better 
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TaBLE V 
LESIONS OR CHANGES BETTER DEMONSTRATED 


WITHOUT EPINEPHRINE 





Metastases in the liver 4 
Hepatic vein opacification in presence 

of liver metastases 1 
Hepatic artery-portal vein shunt in 

presence of liver metastases 1 
Insulinoma of the pancreas 1 


angiographic visualization of the pancreatic 
vessels by diverting contrast material to 
the pancreatic vascular bed, with vasocon- 
striction and nonvisualization of confusing 
overlying hepatic, splenic, and gastric ar- 
teries. 

Epinephrine diverts blood fow away 
from the vessels upon which it acts, to less 
reactive neovascular areas, to vessels re- 
ceiving smaller doses of epinephrine en- 
hancing duodenal and pancreatic visualiza- 
tion, and to vessels proximal to the end of 
the catheter. It may also, however, divert 
contrast material away from abnormal 





Fic. 9. A 54 year old male with squamous cell carcinoma of the lung, metastatic to the liver. 

(4) Hepatic arteriogram without epinephrine demonstrates opacification of the hepatic artery, and (B) 
there is shunting of contrast material from the hepatic artery into the portal vein, with tumor staining 
noted throughout the right lobe of the liver. The comparable arteriogram with epinephrine produced 
diversion of contrast material away from the right lobe, so that the portal vein did not opacify. 
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structures, which not even the subtraction 
method can always eliminate adequately. 
In addition, the almost identical course of 
some veins (basal, posterior mesencephalic, 
marginal and anterosuperior cerebellar 
veins) or supraimposition by their homolo- 
gous vessel on the other side in the lateral 
view, fnay often preclude an exact identi- 
fication of the single components of this 
venous system. However, daily experience 
in the observation of the venous pattern of 
the posterior cranial fossa may enable one 
to recognize some of the most important 
venous channels and to evaluate their pos- 
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Fic. 2. (4-С) Cerebellar angioblastoma with 
a large cystic component. (4 and B) Al- 
though still in a midline position (4), the 
precentral cerebellar vein (straight arrows) 
is displaced anteriorly (B), as well as the 
anterior pontomesencephalic vein (crossed 
arrow). This alteration is matched by a 
similar deformation of the aqueduct, which 
appears anteriorly displaced (straight 
arrows) on the positive contrast ventricu- 
logram (C). 


sible alterations from pathologic processes, 
if one is familiar with their normal appear- 
ance and relationship with the nervous 
structures and if one correlates additional 
data available from the arterial phase of 
the examination and, possibly, from frac- 
tional gas encephalography. 

In our experience, the most useful of all 
veins in the galenic system 15 the precentral 
cerebellar vein, whose caliber and charac- 
teristic course, following in the lateral 
views the course of the aqueduct and of the 
upper part of the fourth ventricle as shown 
by ventriculography, are essential elements 


Ба 
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areas, resulting in loss of angiographic in- 
formation. It would appear that if con- 
ventional angiography does not give a 
definitive diagnosis, information may be 
added by proceeding with epinephrine 
angiography. 


George W. Wirtanen, M.D. 
Radiotherapy Center 
Department of Radiology 
University of Wisconsin 
Madison, Wisconsin 53706 


REFERENCES 


І. Abrams, Н. L. Response of neoplastic renal 
vessels to epinephrine in man. Radiology, 
1964, 82, 217-224. 

2. Ангоџіѕт, К. P. Study of adrenotropic recep- 
tors. Am. F. Physiol., 1948, 159, 586-600. 

3. ALMEN, T. Steering device for selective angiog- 
raphy and some vascular and enzymatic 
reactions observed in its clinical application. 
Acta radiol., 1966, Suppl. 260. 

4. Brerman, Н. R., Келу, K. H., and Вүкох, 
R. L., JR. Hepatic arteriography. In: Angiog- 
raphy. Edited by H. L. Abrams. Little, 
Brown & Company, Boston, 1961, 641-651. 

. BorjsEN, E. Selective pancreatic angiography. 
Brit. J. Radiol., 1966, 39, 481-487. 

6. Borsen, E., and Кермах, Н. Effect of epineph- 
rine on celiac and superior mesenteric 
angiography. Invest. Radiol., 1967, 2, 184-199. 

7. Boysen, E., and Revurer, S. К. Combined 


n 


Jüri V. Kaude and George W. Wirtanen 


co 


9. 


DECEMBER, 1970 


percutaneous transhepatic cholangiography 
and angiography in evaluation of obstructive 
jaundice. Ам. J. ROENTGENOL., Rap. THERAPY 
& NvcLEAR MED., 1967, 99, 153-161. 


. Innes, I. R., and Nickerson, M. Drugs acting 


on postganglionic adrenergic nerve endings 
and structures innervated by them (sym- 
pathomimetic drugs). In: The Pharmacologi- 
cal Basis of Therapeutics. Edited by L. S. 
Goodman and A. Gilman. The Macmillan 
Company, New York, 1965, pp. 477-520. 

Kaun, P. C. Epinephrine effect in selective 
renal angiography. Radiology, 1965, 85, 301- 
305. 


. Kann, Р. C. Selective angiography of inferior 


phrenic arteries. Radiology, 1967, 88, 1-8. 


. Kann, P. C., FRaTES, №. J., and Paut, К. E; 


Jr. Epinephrine effect in angiography of 
gastrointestinal tract tumors. Radiology, 1967, 
98, 686-690. 


. KAUDE, Je Va and Wırtiams, С. M. Phar- 


macoangiography. Postgrad. Med., 1968, 43, 
65-68. 


. Lunperquist, A. Arterial segmental supply of 


liver; angiographic study. Acta radiol. (Diag.), 
1967, Suppl. 272. 


. Коѕен, J., and Јоркіхѕ, M. P. Angiography in 


diagnosis of pancreatic disease. Seminars 


Roentgenol., 1968, 3, 296—309. 


. Wirtanen, С. W., BERNHARDT, L. C., Mack- 


MAN, S., RAMIREZ, G., CURRERI, A. R., and 
AwsriELD, F. J. Hepatic artery and celiac 
axis infusion for treatment of upper abdom- 
inal malignant lesions. Ann. Surg., 1968, 
168, 137-141. 


Vor. по, No. 1 The Veins of the Posterior Cranial Fossa 41 





Fro. 3. (4) Meningioma of the falx-tentorium angle. Depression of the superior vermian vein (straight 
arrows), which appears to be separated more than usual from the straight sinus. The precentral cerebellar 
vein (crossed arrow), the anterior curvature of which is reduced at the level of the cullicula, is displaced 
anteriorly and verticalized. (B) Metastatic neoplasm of the vermis. The superior vermian vein is displaced 
posteriorly and superiorly (straight arrows), with loss of its characteristic festooned appearance. The pre- 
central cerebellar vein (crossed arrow) is displaced anteriorly. (C) Tumor of the mid-posterior part of the 
corpus callosum. Marked depression of the internal cerebral vein; the precentral cerebellar (doubly crossed 
arrow) and the superior vermian (triple crossed arrow) veins, joining into a common terminal channel, 
appear to be “squashed” and displaced inferiorly. An anastomotic lateral mesencephalic vein (circle ended 
arrow) takes its origin at the junction of the anterior (straight arrows) and of the posterior (crossed arrow) 
parts of the basal vein. (D) Tumor of the fourth ventricle. Marked elevation of the initial part of the pre- 
central cerebellar vein (short straight arrows). Note the marginal vein (long straight arrows), Joining a 
tributary of the superior vermian vein with the petrosal vein. 
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INTESTINAL LYMPHANGIECTASIA* 


By PETER M. SHIMKIN, M.D.,$ THOMAS A. WALDMANN, M.D.,¢ 
and ROBERT L. KRUGMAN, M.D.+ 


BETHESDA, MARYLAND 


[LIVE loss of serum proteins into 

the gastrointestinal tract (protein- 
losing enteropathy) is a common cause of 
hypoproteinemia and edema. Protein-losing 
enteropathy has been associated with over 
70 diseases.? A cause being recognized with 
increasing frequency is the recently de- 
scribed syndrome of intestinal lymphangi- 
ectasia.? 

Intestinal lymphangiectasia reflects a 
generalized disorder of the development of 
lymphatic channels. The hallmark lesion of 
the disorder, seen in all cases, is gross di- 
latation of the lymphatics of the lamina 
propria of the small bowel. These fre- 
quently distort and enlarge individual villi; 
however, there is no villous atrophy. Seen 
at laparotomy or autopsy, the affected 
small bowel is edematous and has dilated 
serosal and mesenteric lymphatics. The 
mesentery may also be edematous. 

Clinically, intestinal lymphangiectasia is 
characterized by the usual early onset of 
massive edema, frequently asymmetric in 
distribution. Chylous effusions develop 
during the course of the disease in 45 per 
cent of patients. All patients have hypo- 
albuminemia and hypogammaglobulinemia. 
A proportionately less marked reduction of 
serum fibrinogen, transferrin and cerulo- 
plasmin is also frequently present. The 
mechanism of the hypoproteinemia is ex- 
cessive loss of serum protein into the in- 
testine. This is demonstrable by radio- 
labelled macromolecules, such as Cr? 
serum proteins or I?! polyvinylpyrrolidone 
(I** PVP). Lymphocytopenia secondary to 
loss of lymphocytes into the bowel through 
the abnormal lymphatics is present in over 
go per cent of patients. The gastrointes- 
tinal protein loss may also occur because of 


* From the National Institutes of Health, Bethesda, Maryland. 


T Department of Diagnostic Radiology, The Clinical Center. 


ruptured submucosal lymphatics. In some 
cases serum protein levels and albumin 
metabolism improve when patients are 
placed on a low-fat diet in which middle 
chain triglycerides are substituted for long 
chain triglycerides. 

Gastrointestinal symptoms are usually 
mild but may be severe or absent. These 
include diarrhea (mild in 60 per cent of pa- 
tients; severe in 20 per cent), vomiting (in 
1$ per cent of patients) and abdominal pain 
(in 15 per cent of patients). Mild steator- 
rhea is often present, severe steatorrhea is 
seen in 20 per cent of patients. Carbohy- 
drate absorptive tests, including glucose, 
D-xylose and lactose tolerance tests are 
usually normal. 

The pathogenesis of the lymphatic ab- 
normalities in intestinal lymphangiectasia 
may be due to multiple causes. A congenital 
malformation is probably responsible in 
those patients presenting with this syn- 
drome as infants. In older patients the svn- 
drome may be acquired secondary to retro- 
peritoneal fibrosis or pancreatitis. 

Patients with intestinal lymphangiecta- 
sia are often puzzling diagnostic cases of 
hypoproteinemia and edema, chylous ef- 
fusions, or malabsorption. The purpose of 
this report is to review the roentgen findings 
in 20 patients with intestinal lymphan- 
giectasia and indicate the value of roentgen 
studies in this disorder. 


MATERIAL AND METHOD 


Twenty patients with intestinal lym- 
phangiectasia have been studied at the 
National Institutes of Health since 1957. 
All patients have had hypoproteinemia 
(both hypoalbuminemia and hypogamma- 
globulinemia) with serum survival of intra- 


t Head, Immunophysiology Section, Metabolism Branch, National Cancer Institute. 
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Fic. 4. Unverified tumor of the brainstem. The pre- 
central cerebellar vein (straight arrows) is dis- 
placed posteriorly, with inversion of its normally 
anterior curvature. 


for an easy recognition. The diagnostic im- 
portance of this vein is also given by its 
midline position to the nervous structures 
of the posterior fossa. Therefore, space- 
occupying lesions in this area will affect 
the shape and course of this vein, similar to 
those undergone by the aqueduct and by 
the upper part of the fourth ventricle. The 
most striking pattern can be observed in 
the lateral angiograms, in which supra- 
imposing veins can be easily identified as 
superficial. 

In our series, the precentral cerebellar 
vein was found to be displaced anteriorly 
by tumors of the posterior part of the 
vermis or of the cerebellar hemisphere 
(Fig. 1, 7 and В; and 2, 4-С); or to be 
verticalized, with reduction of its normal, 
anteriorly convex curve, by neoplasms of 
the upper part of the vermis or from ten- 
torial tumor (Fig. 3, Z and B). Tumors lo- 
cated more anteriorly (brainstem or cavity 
of the fourth ventricle) produce a lifting 
and posterior displacement of the vein (Fig. 
3D; and 4), while the "genu" of the same 
vein is flattened downwards by supraten- 
torial tumors, such as meningiomas of the 
falx-tentorium angle and gliomas of the 
posterior part of the corpus callosum (Fig. 
3C). A posterior displacement of the pre- 
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central cerebellar vein is also produced by 
tumors of the third ventricle or by stenosis 
of the aqueduct (Fig. 5, 4-D). 

In the anteroposterior angiogram, the 
identification of the vein and the evalua- 
tion of its pathologic behaviour are made 
more difficult by the supraimposition of the 
inferior vermian veins, often running in the 
midline, and of the vein of Galen, or bv a 
more lateral course of the vein itself as one 
of its normal variations.? 

Only in exceptional cases were we able to 
observe a pathologic shift of the precentral 
cerebellar vein from subtentorial tumors 
(Fig. 6, A and В). In such cases, an exact 
diagnosis had already been made on the 
basis of other findings and such a feature 
could only assume a secondary role. 

The pathologic alterations undergone by 
the posterior mesencephalic vein are, in our 
opinion and experience, more difficult to 
interpret, and thus of a limited diagnostic 
value. In fact, the extreme thinness of 
its caliber makes its adequate injection a 
rare event; furthermore, even under normal 
conditions, these veins are often asymmet- 
ric, which makes it difficult to judge patho- 
logic shifts or deformities. 

In supra- or subtentorial lateral expand- 
ing lesions, the homolateral posterior mes- 
encephalic vein may be depressed or ele- 
vated (Fig. 5, 4-Р; and 8, 4 and B). In 
the anteroposterior view, such shifts are 
matched by an asymmetry in the 2 
branches of the "inverted V" formed bv 
the posterior mesencephalic veins. In none 
of our brainstem tumors, however, were we 
able to find a clear-cut, pathognomonic 
alteration of the posterior mesencephalic 
veins, such as it might be expected to be 
produced by tumors in such a location. It is 
possible that pressure from the tumor and 
from edema of the neighboring nervous 
structures may be such as to cause com- 
pression and inadequate angiographic fill- 
ing of these veins. 

The strict relationship of the superior 
vermian vein, the third element in the su- 
perior system of drainage (galenic draining 
group), with the dorsal surface of the 
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venously administered I albumin from 
1/10 to 1/2 normal values. In all cases ex- 
cessive gastrointestinal protein loss has 
been demonstrated with Cr? albumin or 
I?! PVP. The diagnosis in all has been con- 


тс. 1. А 32 year old female with characteris- 
tic appearance of intestinal lymphangiec- 
tasia. Serum albumin 2.8 gm. per cent. 
(A) Fifteen minute roentgenogram. Note 
"spiculated" appearance of enlarged je- 
junal folds in lowermost loop. (B) Sixty 
minute roentgenogram. The bowel caliber 
is at the upper limits of normal. (C) Two 
hour rcentgenogram. Dilution of barium in 
nondilated ileum. Note thickened ileal 
folds (arrow) which are poorly delineated 
due to increased secretions. 


firmed by demonstration of dilated sub- 
mucosal lymphatics of the small bowel in 
histologic specimens obtained at autopsy, 
laparotomy or by peroral jejunal biopsy. 
All 20 patients had chest roentgenograms, 
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cerebellar vermis (culmen and declive) 
gives it the characteristic appearance of a 
festooned arc with an upper conv exity, 
allowing an easy recognition on the lateral 
films of the vertebral phlebogram and thus 
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giving this vein a great value in the diag- 
nosis and localization of expanding lesions. 
For instance, the superior vermian vein 
was clearly depressed and, more signifi- 
cantly, separated from the straight sinus in 





Fic. 5. (4-D) Two cases of tumor of the posterior part of the third ventricle. Marked elevation of the internal 
cerebral vein; posterior displacement of the precentral cerebellar vein (straight arrows), which follows in 
its terminal part a course which is more straight than usual. The posterior mesencephalic veins (crossed 
arrows) are displaced posteriorly and inferiorly. 
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upper gastrointestinal and small bowel ex- 
aminations; 14 patients had barium enema 
examinations and g had pedal lymphan- 
giography. All studies mentioned were 
available for review and form the basis of 
this report. 

Our small intestinal examination em- 
ploys a large volume of flocculation-resis- 
tant barium (e.g., for adults 8-10 ounces of 
micropaque mixed with an equal volume of 
water). Our standards for normal are in 
agreement with other authors:!^!? (1) the 
maximum width of the jejunum should be 
less than 3 cm., and of the ileum less than 
2.5 cm. These figures are obtained by aver- 
aging measurements of the 2 or 3 best dis- 
tended loops on a single roentgenogram 
chosen for maximal filling of the region; 
(2) the maximal jejunal and ileal fold (;.e., 
valvulae conniventes) thickness should be 
less than 2.0 mm. This figure is an average 
of 5 or 6 measurements of the largest ap- 
pearing folds chosen from many loops on 
the roentgenograms selected for the bowel 
width measurements; (3) the presence of 
increased intestinal secretions is estab- 





Fic. 2. Detail of proximal jejunum. The intestinal 
folds are enlarged, straightened, closely spaced 
and parallel to one another. (Same patient as in 
Fig. 11.) 
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Fic. 3. 
per cent. The pattern of the mildly enlarged, re- 
dundant ileal folds is reminiscent of normal je- 
junum. 


A 34 year old male. Serum albumin 1.0 gm. 


lished only if there is dilution of the barium 
column distallv.* Often this diluted column 
has a fine granular appearance and the in- 
testinal folds are poorly delineated. Frag- 
mentation of barium is not used as an in- 
dication of increased secretions. 


ANALYSIS 


Five patients had normal small intestinal 
examinations. 

In the remaining 15 patients with ab- 
normal small intestinal examinations a 
characteristic appearance was noted to be 
comprised of 3 features: (1) enlargement of 
the intestinal folds of both jejunum and 
ileum; (2) dilution of the barium column, 
distally; and (3) absent or minimal dilata- 
tion of the bowel (Fig. 1, 1-С). All 3 fea- 
tures were present at initial evaluation on 9 
of the 15 patients with abnormal small in- 
testinal examinations. Two additional pa- 
tients did not demonstrate dilution. on 
initial evaluation, but manifested all 3 fea- 
tures on a follow-up examination. The last 
4 cases with abnormal small bowel exam- 
inations did not have the characteristic 
picture of intestinal lymphangiectasia. All 
4 failed to demonstrate dilution; 2 of these 
cases in addition demonstrated enlarge- 
ment of folds in the jejunum only. 

Enlargement of both jejunal and ileal 
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Fic. 6. Tumor of the fourth ventricle. (4) Lateral displacement of the precentral 
cerebellar vein (straight arrows). (B) Negative contrast ventriculogram. 


some meningiomas of the falx-tentorium 
angle, thus allowing a diagnosis of extra- 
cerebellar growth (Fig. 3.7). This same vein 
appears to be displaced superiorly and 
posteriorly by tumors located in, or origi- 
nating from the upper part of the vermis 
(Fig. 38) or from the cerebellar hemi- 
spheres in a paramedian position. 

Within the anterior (petrosal) draining 
group we have analyzed the pathologic 
behavior of 3 vessels: the /ateral anastomotic 
mesencephalic vein, the anterior ponto- 
mesencephalic vein and the petrosal vein. 

The first of these veins has been de- 
scribed in detail in its normal anatomic and 
angiographic features bv Wolf and co-work- 
ers. Its presence and identification has 
a two-fold importance: from an anatomic 
point of view, because it marks the pos- 
terior margin of the cerebral peduncle; 
from a functional point of view, because it 
serves as an anastomosis between the 
supra- and subtentorial nervous structures. 
However, we were unable to observe, even 
reviewing our whole series in retrospect, 
any useful diagnostic clue afforded bv this 
vessel, which even under normal conditions 
presents great anatomic variability. Pos- 
sible positive findings could be, at the 


most, an increase of its caliber in cases 
where the vein represents the main channel 
of direct drainage from the neoplasm, or 
it takes over such function as a collateral 
channel (Fig. 9, 4 and B; and 10, 4 and B). 

The anterior pontomesencephalic vein can 
undergo alterations from tumors of the 
brainstem and of the clivus. In the former 
case, the vein is displaced anteriorly and 
upwards in a wide, anteriorly-convex 
sweep (Fig. 11.7); in the latter instance, on 
the opposite, it is pushed backwards to 
describe an arc with a posterior convexity, 
which presumably follows the deformation 
of the ventral surface of the pons (Fig. 
118). In aqueductal stenosis, the depres- 
sion of the floor of the third ventricle and 
the bulging arc of the upper part of the 
pons cause a depression and a shortening of 
the interpeduncular segment of the vein, as 
well as a forward displacement of its pon- 
tine segment. This finding, together with 
the finding of a backwards displacement of 
the precentral cerebellar vein, produces an 
increase of the anteroposterior width of the 
isthmus, calculated as the shortest distance 
between the lowest point of the interpe- 
duncular segment of a "typical" anterior 
pontomesencephalic vein and the culliculo- 
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Fic. 4. A тб year old female with severe diarrhea. Serum albumin 1.4 gm. per cent. (4) Marked dilution of the 
barium column due to increased intestinal secretions. The fragmentation of the barium is the greatest of 
entire series. (B) The left-sided jejunal loops have a “cobblestone” pattern of fold enlargement, better 
demonstrated on magnified view of this region. 


folds was noted in 13 cases and enlarge- 
ment of only jejunal folds in 2 cases. The 
enlargement of folds in a single loop was 
most often uniform, and the pattern of fold 
enlargement orderly and symmetric. Var- 
ious patterns were noted, these were often 
inconstant in an individual case, were de- 
pendent on the degree of barium distention, 
and were difficult to classify.!® Some pat- 
terns seen are noteworthy because of re- 
semblance to those associated with other 
diseases. The enlarged folds may be straight- 
ened, closely set, and parallel to one an- 
other, analogous to scleroderma! (Fig. 2). 
If closely set folds are seen in a mildly con- 
tracted loop, a "spiculated" appearance 
may ensue (Fig. 14). Redundancy of en- 
larged folds in the ileum may give an ap- 
pearance resembling the normal “feathery” 
pattern of the jejunum, analogous to oc- 
casional cases of amyloidosis! (Fig. 3). One 
case had a diffusely nodular, “cobblestone” 
pattern of fold enlargement (Fig. 4B). One 
patient had asymmetric enlargement and 


irregular orientation of jejunal folds pro- 
ducing a disorderly pattern of fold enlarge- 
ment sometimes seen with Whipple’s dis- 
ease! (Fig. 54); in the ileum more orderly, 
symmetric fold enlargement was present 
(Fig. 5B). Two patients had striking ir- 
regular serration to the margin of ileal loops 
due to deranged, incomplete peristalsis. In 
neither of these cases was the marginal ser- 
ration constant during the examination. In 
1 of these patients (Fig. 6, 7 and B) laparot- 
omy disclosed an enormouslv thickened 
mesentery. In 3 cases, rather than the dif- 
fusely nodular mucosal pattern described 
above, a few individual nodules were pres- 
ent in the jejunum (Fig. 7). The individual 
nodules were all less than 7 mm. in diam- 
eter. 

Dilution of the barium column was 
eventually seen in 11 of the 13 cases with 
diffuse enlargement of intestinal folds. Di- 
lution was not observed in the 2 cases who 
had enlarged jejunal folds only. At times 
dilution may be extreme (Fig. 4.4). Barium 
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central point of the precentral cerebellar 
vein, the normal value of which should 
range between 18 and 23 millimeters.^ 
The group of the petrosa/ vein is of a 
greater importance both from a surgical 
(e.g., possibility of hemorrhage during sur- 
gical exposure of the fifth cranial nerve) and 
from a diagnostic point of view, especially 
of tumors of the cerebellopontine angle. In 
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such cases, since the findings obtainable in 
the arterial phase of vertebral angiography 
are not as specific and decisive as those 
given bv fractional gas encephalography, 
even for the purpose of a surgical decision, 
a better utilization of the phlebogram as 
allowed by recent research,’ in conjunction 
with the findings of the arterial phase, en- 
hances considerably diagnostic precision, 





Гіс. 7. (4-C) Arteriovenous malformation 
in the posterior cranial fossa. Marked in- 
crease in caliber of the precentral cere- 
bellar vein and of its normal curvatures. 
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fragmentation was not a prominent feature 
of any case. 

Dilatation of the jejunum alone was 
noted in 3 cases and dilatation of the ileum 
alone in 1 case. Dilatation of both was seen 
in only 1 patient (Fig. 8, Æ and B). In no 
case was dilatation extreme (as may be seen 
with nontropical sprue). 
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16. 5. An 8 year old female. Serum al- 
bumin 2.5 gm. per cent. (4) Asymmetric 
enlargement and irregular orientation of 
jejunal folds. Note the enlarged right 
retroperitoneal lymph nodes with abnor- 
mal internal architecture. Small bowel 
examination performed 2 days after 
thelymphangiography illustrated in Figure 
12. (B) The ileal fold enlargement is more 
symmetric. The ileal loops are mildly 
dilated. Dilution of barium is not well 
shown by this reproduction. (C) Photo- 
graphic enlargement (3X) of a segment of 
the lowermost jejunal loop in 4. The arrow 
points to sharply defined, punctate radio- 
lucency less than 1 mm. in 
Several similar lucencies are seen close by. 
These may represent tremendously dilated 
submucosal lymphatics. 





diameter. 


Four cases showed central positioning of 
small bowel loops in the abdomen indicat- 
ing ascites; 5 patients showed abnormal 
separation of bowel loops indicative of 
mesenteric thickening and/or thickening 
of the bowel wall. All patients had a normal 
transit time of barium to the cecum rang- 
ing from 1 to 6 hours. 
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Fic. 8. (4 and B) Cystic occipital glioma. The interna! occipital vein (crossed arrows) marks the tumor with 
a posterior concavity. Depression of the thin posterior mesencephalic vein (straight arrows) is produced 


by herniation ef the temporal lobe. 


thus justifying a wider resorting to verte- 
bral angiography. 

Tumors of the cerebellopontine angle, 
in fact, produce characteristic stretching, 
shifting and compression of the petrosal 
vein and of its tributaries (Fig. 12, 7 and 


B). Lack of visualization of the petrosal 
vein together with a good filling of the 
posteroinferior cerebellar artery holds, in- 
stead, the value of an accessory sign, as it 
can be found also in expanding lesions of 
the cerebellum and pons.^ 





Fic. 9. (A and B) Glioma of the posterior third of the corpus callosum. The neoplasm has produced obstruc- 
tion of the great vein of Galen; the internal cerebral vein drains into a large anastomotic lateral mesen- 
cephalic vein (straight arrows), the tortuous course of which can be best seen on the lateral angiogram 
as a direct continuation of the basal vein. The anastomosis of the anterior pontomesencephalic vein 
(crossed arrows) with the basal vein is also well evident. 
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Fic. 6. (A and B) An 18 year old male. Serum albumin 3.3 gm. per cent. Two roentgenograms from the same 
examination. [nconstant, irregular serration to margin of ileal loops. 


All barium enema examinations per- 
formed were normal. Upper gastrointes- 
tinal examination disclosed normal esoph- 
agus, stomach and duodenal bulb in all 
instances. In some instances, enlargement 
of duodenal folds was felt to be present, 
but values for this determination are not 
well established. Similarly, in a few in- 
stances, the duodenal sweep may have been 
mildly dilated. Chest roentgenograms often 
revealed the presence of pleural effusion 
which may be massive and unilateral. 

Six patients, all with initially. positive 
studies, have had follow-up small bowel 
examinations for various reasons. In 2 
cases, large jejunal folds seen initially were 
increased in size on a subsequent exami- 
nation. Between examinations, both patients 
had had intervening ileal resections. In the 
remaining 4 patients no change was noted 
in fold enlargement. Dilution of the barium 
column in the ileum proved the least con- 
stant roentgenographic finding on follow- 
up studies. In 2 patients, as noted above, 
dilution was not present on theinitial study. 
Two other patients showed varying de- 
grees of dilution on multiple examinations. 
Although a few patients in this series have 
had a good clinical response to a low fat 


diet, none has been restudied roentgeno- 
graphically. 

The level of the serum albumin at the 
time of the small bowel examination did 
not correlate well with either the degree of 
fold enlargement or the presence of in- 


creased secretions. The serum albumin 
levels of the 5 patients with normal ex- 
aminations were 1.2, 1.7, 1.9, 2.4 and 


2.8 gm. per cent. Enlarged folds were noted 
with albumin levels ranging from o.8 to 





Fic. 7. An 8 year old female. Serum albumin 2.8 
gm. per cent. Detail of jejunum. Severa! nodular 
defects and greatly enlarged, parallel folds are 
present. 
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Fic. 10. (4 and B) Supratentorial arteriovenous malformation. The lesion drains partly into the enlarged 
anastomotic lateral mesencephalic vein (straight arrows), the course of which resembles that of the great 
anterior cerebellar vein. (C and D) Cerebellar angioblastoma. A large inferior cerebellar vein drains the 
lesion into the torcular of Herophylus. 


The superficial cerebellar veins of the 
posterior group have a minor diagnostic im- 
portance because of the great variability of 
their normal course on the surface of the 
cerebellar lobes; their shifts and deforma- 
tions are therefore more difficult to eval- 
uate. Here again, they may become larger 
and more visible at angiography when 
forming the main channels of direct or 
collateral venous drainage from the neo- 
plasm (Fig. 10, C and D). 

As far as post-traumatic space-occupying 
lesions (hematomas) in the posterior fossa 
are concerned, the angiographic findings 
are similar to those found with their supra- 
tentorial equivalents. However, their de- 


tection can present some difficulties when 
thev are of limited size and may make it 
necessary to resort to oblique views, Just as 
is done for supratentorial hematomas. 


CONCLUSION 


We believe that our study, limited 
though it may be to pathologic cases only 
and not aimed to the detailed description 
of the normal venous circulation in the 
posterior cranial fossa, can support our 
earlier statement; ? i.e., that no single 
detail of the angiographic examination 
should be considered decisive for diagnosis 
and that all clinical, and roentgenologic 
data already available for the single case 
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Frc. 8. (4 and B) An 18 year old female. Serum albumin 2.0 gm. per cent. Mild dilatation of both j jejunum 
and ileum, the greatest dilatation observed in this series. There are large folds throughout; no dilution is 
demonstrated on this examination. 


3.3 gm. per cent. The patients showing the 
greatest amount of barium dilution were 
those with severe diarrhea. 

One patient developed an internal hernia 
with recurrent, intermittent, intestinal ob- 
struction due to dense adhesions forming 
after a small bowel resection. The wide- 
spread and proliferative nature of the ad- 
hesions was probably related to protein- 
aceous ascitic fluid resulting from the pri- 
mary disease. 


REPORT OF A CASE 


This 31 year old white male had the onset of 
his disease at the age of 18 years with the de- 
velopment of first dependent, and then general- 
ized, edema, always worse on the left side. 
Hypoproteinemia was discovered and was 
shown to be due to gastrointestinal protein loss. 
Over the years, the patient's serum albumin 
values have ranged from 1.6 to 2.0 gm. per cent 
and his total serum protein values from 3.5 to 
4.5 gm. per cent. Treatment with cortisone, di- 
uretics and various dietary regimens has pro- 
duced no significant response of either the hypo- 
proteinemia or peripheral edema. In 1960, at 
the age of 27 years, he developed worsening of 
peripheral edema. Multiple peroral jejunal bi- 


opsies were interpreted as showing areas of 
normal mucosa interspersed with areas of 
dilated submucosal lymphatics. Exploratory 
laparotomy was performed with the hope of 
finding a localized, resectable lesion responsible 
for the gastrointestinal protein loss. Preopera- 
tive albumin transfusion raised the serum al- 
bumin to 3.7 gm. per cent with mobilization of 
the patient’s peripheral edema. Operation dis- 
closed a red, thickened 3 foot length of small 
bowel just distal to the ligament of Treitz, and 
a similar less striking area of terminal ileum. 
Greatly enlarged lymphatics in the bowel wall 
and in the mesentery were noted. Resection of 
the proximal jejunum and appendectomy were 
performed. Pathologic examination showed nu- 
merous dilated submucosal and mesenteric 
lymphatics. Prominent lipofucsin pigmentation 
of the external muscularis was present. Post- 
operatively there was no change in the hypo- 
proteinemia or gastrointestinal protein loss. 
For 3 years postoperatively the patient had 
recurrent episodes of massive peripheral edema 
best treated by bed rest. In addition he experi- 
enced almost weekly episodes of severe abdom- 
inal pain associated with nausea, vomiting and 
the appearance of a slightly tender abdominal 
mass. These episodes regressed spontaneously 
after a few hours with disappearance of the 
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Fic. 11. (4) Urverified tumor of the brainstem. 
Anterior displacement of the anterior ponto- 
mesencephalic vein (straight arrows), which pre- 
sents also 2 marked anterior concavity. (B) Tumor 
of the clivus. Marked posterior displacement of the 
anterior pontomesencephalic vein, the normal an- 
terior convexity of which appears to be inverted 
(straight arrows). 





should be used to reach a final preoperative 
diagnosis. We have selected from our series 
a few cases which we believe demonstrate 
our opinion. It seems to us that the venous 
circulation of the brain in general and of 
the posterior cranial fossa in particular, 
being subjects of speculation from the 
point of view of function, morphologv, 
physiopathology and angiographic vari- 
ations are conducive to still further investi- 
gation. 


SUMMARY 


Experience with the venous phase of 
vertebral angiography is reported. 

The importance of the angiographic ap- 
pearance cf some of the veins of the pos- 
terior cranial fossa for diagnosis is dis- 
cussed. 





Fic. 12. (4 and B) Two cases of neurinoma of the acoustic nerve in the right cerebellopontine angle. Marked 
elevation of the petrosal vein. Note the well evident difference with tie normal pattern on the opposite 
side. 
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Fic. 9. A 31 year old male with internal 
hernia. Serum albumin 1.8 gm. per cent. 
(A) The proximal jejunum is dilated with 
large folds. The arrow denotes "beak" 
entering the fluid-filled herniated loops. 
(B and C) Supine and erect roentgeno- 
grams of internally herniated, bowel loops 
(arrows). A large, slightly tender mass 
could be palpated in the left mid-abdo- 
men. 


abdominal mass. A small bowel examination 
(Fig. 9, 4-C) performed during one of these 
episodes disclosed an internal hernia with prox- 
imal intestinal obstruction. In May 1964 the 
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patient again underwent exploratory laparo- 
tomy. Approximately 1 liter of cloudy, straw 


colored ascitic fluid found. There was 
thickening of the anterior and posterior parietal 


Was 
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peritoneum, but no retroperitoneal fibrosis. The 
entire small bowel was bound up and encased in 
a firm fibrous capsule. Within this capsule the 
loops of bowel were adherent to one another 
with thick adhesions. The most dense scarring 
was about the ileum where the fibrous tissue 
had formed small defects through which the 
small bowel protruded. Proximal to this, the 
bowel was dilated. Lysis of adhesions was per- 
formed. Postoperatively the patient has con- 
tinued to have recurrent attacks of abdominal 
pain, unassociated with nausea, vomiting or an 
abdominal mass. 

The ascitic fluid removed at surgery clotted 
immediately in a glass tube. Electrophoresis of 
the ascitic fluid showed an albumin of 2.1 gm. 
per cent and a total protein of 4.4 gm. per cent. 
On the morning of the day of operation (after 
intravenous albumin transfusions) the serum 
electrophoresis disclosed an albumin of 3.6 gm. 





тс. то. Hypoplasia of lower extremity lymphatics. 
Pedal lymphangiogram shows opacification of 
only a single, tortuous lymphatic vessel in the 
lower extremity. 
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Fic. 11. (4) Dilated, tortuous thoracic duct. Maxi- 
mum width, 7 mm.; width at T 3, 6 mm.; normal 
width at T 3, 1-4 mm." 


per cent and a total protein of 5.8 gm. per cent. 
Cultures of the ascitic fluid were negative for 
pathogens. Histologic examination of the fi- 
brous capsule enveloping the small bowel dis- 
closed scar tissue and chronic peritonitis. Dense 
and extensive adhesions should be anticipated 
after abdominal surgery in patients with intes- 
tinal lymphangiectasia. 


The results of 4 of the 9 pedal lymphan- 
giographies in this series have been pre- 
viously reported; 3 of these 4 cases ex- 
hibited hypoplasia of the lower extremity 
lymphatics (Fig. 10). In addition, 1 of 
these 3 patients showed extensive dermal 
backflow and probable obstruction of the 
thoracic duct. The 4th patient had normal 
abdominal lymphatics, but opacification of 
only a few small retroperitoneal lymph 
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ARTERIOVENOUS MALFORMATIONS INVOLVING 
THE GALENIC SYSTEM* 


By MARK S. O'BRIEN, M.D.,t and MANNIE M. SCHECHTER, M.D. 


BRONX, NEW YORK 


oe categories of midline arteri- 
ovenous anomalies have been de- 
fined by Litvak e£ 4/5: (т) aneurysm of the 
great vein of Galen, which is a dilatation 
fed directly by anomalous branches of the 
carotid and/or basilar circulations; (2) a 
racemose conglomeration of blood vessels 
with dilated deep venous drainage; and (3) 
several variations of arteriovenous shunts 
which are transitional between the 
aneurysm of the vein of Galen and the 
racemose angiomas. 

While separating midline arteriovenous 
malformations into these entities is helpful 
in regard to surgical management, the 
pathogenesis of these lesions is really 
based on a single embryologic defect. 

It is generally conceded that aneurysm 
of the vein of Galen is an incorrect term. 
Despite this, it 1s still used freely and has 
led to confusion in the literature as to the 
nature and frequency of this lesion.’ 

The purpose of this paper is to illustrate 
several cases to justify grouping this entity 
and its several variations under one term: 
i.e., arteriovenous malformations involving 
the Galenic system. 


ANATOMY AND EMBRYOLOGY 


The vein of Galen is the largest of the 
deep cerebral veins and although it does 
not exceed 2 cm. in length, it is the collect- 
ing vessel for a large group of veins coming 
{тот the deep medially located veins 
of the diencephalon, basal ganglia and mid- 
brain. 

Dilatation of the vein of Galen is obvi- 
ously a secondary result of the force of 
arterial blood either directly from an 
artery or by way of a tributary vein or 


veins which receive it directly from an 
artery. The arteriovenous fistula may be 
immediately adjacent to the vein of Galen 
or quite remote. This congenital arterio- 
venous fistula between diencephalic vessels 
that are embryologically choroidal and 
drain into the great cerebral vein has 
already been noted to be much more com- 
mon than previously thought.? 

Padget has shown that the primitive 
arterles and veins are formed on the 
surface of the neural tube by two separate 
precapillary plexuses. The pia-arachnoidal 
arteries are superficial to the pial veins and 
both are simple endothelial tubes until 
the 40 mm. stage of the embryo. They cross 

each other perpendicularly, sometimes in 
close approximation. 

These juxtaposed crossings of the larger 
arterial and venous endothelial tubes are 
most conspicuous near the relatively enor- 
mous choroidal plexus. Here the posterior 
choroidal artery crosses and is intimately 
associated with a comparable vein of equal 
size. The anterior cerebral artery supple- 
ments the supply of the choroid plexus in 
the embryo prior to the formation of the 
corpus callosum and is also intimately 
associated with the veins in this area. 

The Galenic venous system is formed by 
a number of primitive veins of metenceph- 
alic, diencephalic and telencephalic origin. 
The internal cerebral vein receives the 
superior choroidal vein draining the large 
choroid plexus. The basal cerebral vein 
receives telencephalic and diencephalic 
tributaries and joins the internal cerebral 
vein to form the great vein of Galen. The 
mature Galenic system includes the internal 
cerebral veins, the basal veins of Rosenthal, 


* From the Neuroradiology Division, Department of Radiology, Albert Einstein College of Medicine, Bronx, New York. 
T Present Address: Department of Neurosurgery, Emory University Medical School, Atlanta, Georgia. 
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Fic. 11. (B) Filling abdominal lymphangiogram. Dilated, varicose iliac lymphatics (2 small arrows) and area 
of deviation of periaortic lymphatics (single large arrow). (C) Twenty-four hour roentgenogram of the 
abdomen. The area of lymphatic deviation in B shows no opacification of the lymph nodes (arrow). The 
margin of the anterolateral lymph node bounding this area is very irregular. The rest of the small peri- 
aortic lymph nodes opacified have numerous, small central filling defects, impossible to reproduce ade- 


quately. 


nodes. Above the diaphragm, there was a 
double, tortuous thoracic duct and en- 
larged supraclavicular lymph nodes. 

Two of the 5 patients examined since the 
previous publication have had normal lym- 
phangiograms. The 3rd, who had a uni- 
lateral study onlv, exhibited tortuous, 
large lower extremity lymphatics and no 
passage of oily contrast medium past the 
distal iliac lymph nodes, with some extra- 
vasation of contrast material at that point. 
The 4th patient, who has been followed 
for 15 years since the age of 28 years with 
intestinal lymphangiectasia manifested by 
peripheral edema, ascites and severe diar- 
rhea, recently developed lymphosarcoma 
presenting as a breast mass. A lymphangio- 
gram for staging of lymphoma revealed 


tortuous lower extremity and pelvic lym- 
phatics and a dilated, tortuous thoracic 
duct (Fig. 114). The periaortic lymph 
nodes were positive for lymphomatous in- 
volvement (Fig. 11, B and C). The lym- 
phangiography on the sth patient was per- 
formed at the age of 8 vears; she has been 
followed since birth with intestinal lym- 
phangiectasia manifested by peripheral 
edema, persistent ascites and occasional 
chylothorax. Only a few tiny lymphatics 
could be identified in the left foot and 
these could not be cannulated. Normal 
lymphatic filling from the right side was 
obtained to the 2nd lumbar vertebral level 
(Fig. 124). The cisterna chyli and thoracic 
duct were never opacified; 24 hour lym- 
phangiograms showed no pulmonary oil 
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the superior cerebellar veins and the in- 
ternal occipital veins. 


PATHOGENESIS 


Arteriovenous malformations may arise 
when fistulae develop at points where 
primitive vessels cross during the embry- 
onic stage when they are separated only by 
a double layer of endothelial cells.’ The 
arteriovenous malformation is formed when 
differentiation of primitive arteriovenous 
channels into mature arterial, venous and 
capillary channels fails to take place. In- 
stead the embryonic plexus-like pattern is 
retained although it is altered secondarily 
by the effect of blood pressure. 

It would appear that the close contact of 
the primitive Galenic system with the 
primitive choroidal arteries is ап impor- 
tant factor in the production of arterio- 
venous fistulae in this region. The initial 
lesion is the congenital fistula between 
vessels that are embryologically choroidal 
and drain into the great cerebral vein. The 
resulting pathologic changes are based on 
the persistence of a fistula alone or its 
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accompaniment by secondary dilatation 
elsewhere or by its regression after initiat- 
ing a secondary arteriovenous malforma- 
tion. These variations are possible because 
subsequent venous development is char- 
acterized by considerable shifting, added 
and subtracted anastomoses, and even re- 
versals of current. 

The above mentioned types of malforma- 
tions described by Litvak e£ a7. are actually 
variations of the same initial fistula and 
clearly result from local developmental 
failures in the embryo which lead to the 
persistence of a primitive arteriovenous 
communication. 


ILLUSTRATIVE CASES 


Case 1 (Fig. 1, 4 and B) represents a 
true aneurysm of the vein of Galen. 

Case п (Fig. 2, Æ and В), Case ur (Fig. 
3, A and В), and Case ту (Fig. 4, 4-C) fall 
into the racemose categorv. 

One of the transitional types is repre- 
sented by Case v (Fig. 5, 4 and B) in which 
the arteriovenous malformation is located 
more remotely from the vein of Galen by 





ic. т. Case т. (4) Lateral carotid angiogram represents the classical malformation in which the posterior 
cerebral arteries communicate directly with the vein of Galen without an intermediate compohent. In 
this case the vein of Galen is the largest part of the malformation. (B) This anteroposterior vertebral angio- 
gram represents the classical malformation in which the posterior cerebral arteries communicate directly 
with the vein of Galen without an intermediate component. In this case the vein of Galen is the largest 
part of the malformation. Note direct entry of vessels into the giant sized great vein of Galen. 
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Vic. 12. (4) Right-sided lymphangiogram, filling phase. This was the highest level of abdominal filling ob- 
tained; normal lymphatics are opacified. (B) Twenty-four hour lymphangiogram. Retroperitoneal extra- 
vasation of contrast material about the right periaortic lymph nodes (double straight arrows) and mild re- 
flux of the contrast material into mesenteric lymphatics (single curved arrow) are present. Opacified en- 
larged lymph nodes with abnormal internal architecture are better illustrated in Figure 5B. 


embolization or opacification of supradia- 
phragmatic lymph nodes. The 24 hour ab- 
dominal roentgenogram revealed extra- 
vasation of contrast material about the 
rght periaortic lymph nodes and mild 
reflux into the mesenteric lymphatics 
(Fig. 128). All the opacified lymph nodes 
were enlarged with a “salt and pepper" 
internal architecture (best seen in Fig. 54). 
Nine months after the lymphangiography 
the patient had enlargement of a left supra- 
clavicular lymph node associated with a 
febrile illness. Biopsy showed nonspecific 
granuloma and debris; all bacterial cultures 
of the biopsy specimen were negative. 


DISCUSSION 


At initial small bowel evaluation 13 of 20 
patients manifested diffuse enlargement of 


the valvulae conniventes with minimal or 
absent dilatation of the bowel; g of these had 
evidence of increased intestinal secretions. 
The roentgen differential diagnosis of con- 
ditions producing diffuse enlargement of 
intestinal folds has been considered by 
Clemett and Marshak.‘ As noted by these 
authors, in the great majority of cases 
there should be little confusion of this “large 
fold pattern" with the “sprue pattern" 
characteristic of nontropical sprue. Both 
from a clinical and roentgenographic stand- 
point, the most frequently considered al- 
ternative to intestinal lymphangiectasia is 
hypoproteinemia due to other causes; e.g., 
nephrosis or hepatic cirrhosis. Marshak 
et al" have shown that if the serum al- 
bumin level is less than 2.5 gm. per cent 
with such diseases, edema of the bowel may 
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Vic. 2. Case п. (4) Lateral arch angiogram. An arteriovenous malformation supplied by the anterior (A) 
and posterior (P) cerebral arteries and lying lateral and anterior to the vein of Galen (С) into which it 
drains by way of tributary veins. The vein of Galen (G) is the largest component of the malformation, 
even though there is an intermediate component. (B) Anteroposterior projection of the same study. An 
arteriovenous malformation supplied by the anterior (A) and posterior (P) cerebral arteries and lying 
lateral and anterior to the vein of Galen (G) into which it drains by way of tributary veins. The vein of 
Galen (G) is the largest component of the malformation, even though there is an intermediate component. 





Fic. 3. Case ш. (4) Lateral arch angiogram. This case demonstrates the arteriovenous malformation to be 
larger than the vein of Galen which receives the shunted blood by intermediate veins. In addition to the 
anterior and posterior cerebral arteries, there is a large component of supply from the middle cerebral artery. 
(B) Anteroposterior projection in same case. This demonstrates the arteriovenous malformation to be 
larger than the vein of Galen which receives the shunted blood by intermediate veins. In addition to the 
anterior and posterior cerebral arteries, there is a large component from the middle cerebral artery. 





Fic. 13. Constrictive pericarditis with protein-losing 
enteropathy. This is impossible to differentiate 
from the small bowel appearance of intestinal 
lymphangiectasia. 


be recognized by diffusely thickened intes- 
tinal folds. Unless there is evidence of in- 
creased secretions, intestinal lymphangiec- 
tasia is impossible to differentiate from 
other causes of hypoproteinemia by the 
small bowel examination. 

The fold enlargement in Whipple’s dis- 
ease often involves only the duodenum and 
jejunum. Also, in Whipple’s disease there 
may be moderate dilatation of the affected 
bowel and the pattern of fold enlargement 
at times is disorganized. Both of these 
latter features are infrequently observed 
with intestinal lymphangiectasia. Increased 
intestinal secretions may be present in 
Whipple’s disease, a condition which has 
been associated with protein-losing enterop- 
athy.? A strikingly symmetric diffuse en- 
largement of folds ("Jejunization") with- 
out significant dilatation of the bowel or 
increased secretions has been recorded in 
some cases of primary amyloidosis.’ Occa- 
sionally diffuse infiltration of the bowel by 
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lymphoma or leukemia produces enlarged 
folds. Excessive secretions are not noted 
and tumor nodules are usually demon- 
strable. However, 3 or our patients with 
intestinal lymphangiectasia had several 
nodules in the jejunum and another had a 
diffusely nodular pattern of intestinal fold 
enlargement. Systemic mastocystosis has 
also recently been shown occasionally to 
give diffuse enlargement of folds; numer- 
ous small nodules may also be noted. Again, 
increased secretions have not been de- 
scribed? The Zollinger-Ellison syndrome 
may give enlargement of intestinal folds 
and increased secretions, but the gastric 
and duodenal changes should readily ex- 
clude its consideration.” Clinical criteria 
usually resolve many of these roentgeno- 
graphically confusing entities. 

Two causes of the “large fold pattern” 
not considered by Clemett and Marshak“ 
should be mentioned. Allergic gastroenter- 
opathy is a syndrome in infants consisting 
of protein-losing enteropathy, peripheral 
edema, eosinophilia, iron deficiency anemia 
and multiple manifestations of allergy. 
These patients have indistinguishable small 
bowel patterns from intestinal lymphan- 
giectasia including increased intestinal se- 
cretions.^ Finally, patients with chronic 
constrictive pericarditis may have small 
bowel findings identical to intestinal lym- 
phangiectasia (Fig. 13). This 1s not sur- 
prising, as these patients may have a 
lymphatic disorder with marked gastro- 
intestinal protein loss, peripheral edema, 
recurrent ascites, and pleural effusions. 
Small bowel biopsy in several such patients 
has disclosed findings identical to intes- 
tinal lymphangiectasia.?:1*?? Clinically and 
roentgenographically constrictive pericar- 
ditis should be carefully excluded in any 
patient considered to have intestinal lym- 
phangiectasia. Corrective cardiac surgery 
may lead to complete resolution of the 
gastrointestinal protein loss." 

The bizarre appearance to the ileum il- 
lustrated by Figure 6, Æ and B, has been 
previously noted by Marshak ef al" in 
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Fic. 4. Case 1v. (4) Lateral carotid angiogram. This case shows a malformation anterior and lateral to the 
vein of Galen supplied by the anterior (A) and posterior (P) cerebral arteries. The drainage is by way of 
choroidal veins to the vein of Galen which is dilated, but not to a global size. (В) Lateral and (C) anteropos- 
terior vertebral angiograms. This case shows a malformation anterior and lateral to the vein of Galen 
supplied by the posterior cerebral arteries. The drainage is by way of choroidal veins to the vein of Galen 


which is dilated, but not to a global size. 


the developmental shifting of the primitive 
vascular system. However, it still main- 
tains its primary drainage into the vein 
of Galen by way of a dilated superior 
cerebellar vein.? 

Case vi (Fig. 6, 4-C) is another varia- 
tion in which the dilatation of the vein of 
Galen is minimal as compared to the inter- 


mediate veins, in this case the internal 
cerebral veins. 

Other varieties result from regression of 
the original dilatation of the vein of Galen 
by thrombosis of the intermediate veins 
between the arteriovenous malformation 
and the vein of Galen.!? This results in a 
normal appearing or a thrombosed vein of 





Fıs. 5. Case у. (4) Lateral arch angiogram. The arteriovenous malformation is actually in the posterior fossa 
(2) and is supplied by the superior cerebellar arteries (5). Drainage is by way of an enlarged superior 
cerebellar vein into the vein of Galen (1). (B) Anteroposterior roentgenogram of same case. The arterio- 
venous malformation is actually in the posterior fossa and supplied by the superior cerebellar arteries. 
Drainage is by way of an enlarged superior cerebellar vein into the vein of Galen. This patient presented 
with a subarachnoid hemorrhage. 
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patients with significant hypoalbuminemia. 
The same authors also illustrate edematous 
changes in the right colon. All barium 
enema examinations performed on our pa- 
tients were normal. In regard to intestinal 
lymphangiectasia, it remains a moot ques- 
tion whether the edema of the valvulae 
conniventes and mesentery is secondary to 
generalized hypoproteinemia and/or a local 
predilection for interstitial fluid accumula- 
tion due to abnormal lymphatic dynamics. 
Marshak ef al. imply that hypoalbumin- 
emia alone is responsible. 

Other authors! have noted tiny, punc- 
tate lucencies 1 mm. or less on the small 
bowel examination in patients with Whipple’s 
disease and intestinal lymphangiectasia. 
Similar findings were seen in a few of our 
patients (Fig. 5C). It is tempting to con- 
sider these a manifestation of enormously 
enlarged villi secondary to dilated sub- 
mucosal lymphatics. 

The many abnormal lymphangiograms 
obtained in patients with intestinal lym- 
phangiectasia suggest that the disorder is 
systemic lymphatic dysplasia. Other ev- 
idence supporting this conclusion has been 
the frequent presence of chylous effusions 
and asymmetric peripheral edema, even 
following albumin transfusions. 

Abnormal findings in the lower extrem- 
ities are similar to those seen in patients 
with primary lymphedema; i.e., either hy- 
poplasia of lymph vessels or dilated, vari- 
cose lymphatics.^*!* Either finding may 
occasionally be associated with dermal 
backflow. Thoracic duct abnormalities have 
been seen less frequently. In this series of 
9 lymphangiographies, 2 patients had prob- 
able obstruction or failure of development 
of the thoracic duct, and 2 others dilated, 
tortuous thoracic ducts. The latter finding 
has been noted in patients with hepatic 
cirrhosis, congestive heart failure and con- 
strictive pericarditis as a consequence of 
increased lymph production with resultant 
increased flow of lymph under increased 
pressure. Patients with constrictive peri- 
carditis and dilated thoracic ducts have 
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had protein-losing enteropathy and jejunal 
biopsy findings identical to intestinal lym- 
phangiectasia,!?:?? 

Lymphangiographic studies have dem- 
onstrated several abnormalities involving 
abdominal lymphatics. In 1 patient in this 
series there were normal lymphatics, but 
marked hypoplasia of lymph nodes. Fig- 
ure 12B is the only example in this series 
of reflux of contrast material into the mes- 
enteric lymphatics—a finding more dra- 
matically documented by other reports.” 
In association with mesenteric reflux, others 
have shown extravasation of contrast ma- 
terial into the proximal small bowel*^? 
and even into the peritoneum in a patient 
with chylous ascites. Demonstration of 
extravasation of contrast material into the 
intestine lends support to the possible 
mechanism of gastrointestinal protein loss 
in some of these patients; i.e., rupture of 
dilated lymphatic vessels with leakage of 
their contents into the bowel. This pro- 
posed mechanism is also supported by the 
finding of lymph in the bowel by intubation 
in some patients and the lymphopenia pres- 
ent in almost all patients with this disorder. 

The pathogenesis of contrast reflux into 
the mesenteric lymphatics has not been 
fully defined. When pedal lymphangiog- 
raphy is performed after obstruction of 
the thoracic duct in the neck or chest, 
lymph flow usually bypasses the obstruc- 
tion by means of intrathoracic collaterals 
and occasionally by lymphaticovenous 
communication. Noting this, Bookstein 
et al2 postulated an anomaly of lymphatic 
drainage to explain the lymphangiographic 
mesenteric reflux in his patient with intes- 
tinal lymphangiectasia in whom a normal 
thoracic duct was also demonstrated. Mis- 
tilis e al? also noted contrast material in 
the thoracic duct in a patient with lym- 
phangiectasia with lymphangiographic 
mesenteric reflux. More recently Larson 
et al3 have demonstrated lymphangio- 
graphic mesenteric reflux in patients with 
obstruction at the level of the cisterna chyli. 
One of these patients was a newborn with 
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Fic. 6. Case vi. (4) Lateral carotid angio- 
gram. À midline arteriovenous malforma- 
tion (black arrow) is fed within the 3rd 
ventricle. The feeding vessels are branches 
of the anterior and middle cerebral arteries, 
and the posterior choroidal arteries. The 
malformation 1s by dilated internal cere- 
bral veins which in turn drain into a less 
dilated vein o? Galen. (В) Anteroposterior 
with some oblique projection of a carotid 
angiogram. À midline arteriovenous mal- 
formation is fed within the 3rd ventricle. 
The feeding vessels are branches of the 
anterior, middle cerebral arteries, and the 
posterior choroidal arteries. The displace- 
ment of the anterior cerebral artery is ap- 
parent and 1s due to rotation. (C) Lateral 
vertebral angiogram, in the same patient. 


A midline arteriovenous malformation is fed within the 3rd ventricle. The feeding vessels are branches of 
the posterior choroidal arteries and. branches of the perforating arteries. The malformation is by dilated 
internal cerebral veins which in turn drain into a less dilated vein of Galen. 


Galen and secondarv venous drainage of 
the malformation. 
CONCLUSION 

It is suggested that the term arterio- 
venous malformations involving the 
Galenic system will more clearly designate 
the pathogenesis of these lesions and fur- 
ther classification may be based on the 
clinical entities of congestive heart failure, 
obstruction of the cerebrospinal fluid path- 
ways or subarachnoid hemorrhage. 


M. M. Schechter, M.D. 
Department of Radiology 

Albert Einstein College of Medicine 
300 Morris Park Avenue 

Bronx, New York 10461 
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intestinal lymphangiectasia. In our patient 
with lymphangiographic mesenteric reflux 
there was no evidence of contrast flow into 
or beyond the cisterna chyli. 


SUMMARY 


The roentgenographic features of 20 pa- 
tients with intestinal lymphangiectasia are 
presented. 

Five had normal small bowel studies. 

Of the 15 patients with an abnormal 
small bowel study at initial evaluation 9 
had a characteristic appearance consisting 
of enlargement of the valvulae conniventes 
of both jejunum and ileum, increased se- 
cretions, and minimal or absent dilatation 
of the bowel. Four patients had nodular 
mucosal defects. Two patients had a strik- 
ing, irregularly serrated margin to the ileum. 
One patient developed an internal hernia 
secondary to dense adhesions found after a 
partial jejunal resection. 

A roentgenographic differential diagnosis 
of the characteristic appearance of the dis- 
ease 1s discussed. 

Pedal lymphangiographic findings of 9 
patients were abnormal in 7, supporting 
the concept that this disease is a systemic 
lymphatic dysplasia. Lower extremity ab- 
normalities were similar to those associated 
with primary lymphedema. In the abdomen 
I patient had hypoplasia of lymph nodes, 
another showed moderate contrast ma- 
terial reflux into mesenteric lymphatics as- 
sociated with possible obstruction of the 
cisterna chyli and enlarged lymph nodes. 
Two patients had enlarged, tortuous thor- 
acic ducts, and 2 patients had probable ob- 
struction or absence of this structure. 

Recently, a patient followed for 15 years 
with intestinal lymphangiectasia has de- 
veloped disseminated lymphosarcoma. 


Peter M. Shimkin, M.D. 
6S211 Bldg. 10 

National Institutes of Health 
Bethesda, Maryland 20014 
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THE NEURORADIOLOGY OF HEMANGIOBLASTOMAS 
OF THE CEREBELLUM* 


By SAMUEL M. WOLPERT, M.D. 


BOSTON, MASSACHUSETTS 


С EREBELLAR hemangioblastomas con- 
stitute 7.3 per cent of the primary 
tumors of the posterior fossa in adults.!? 
Neuroradiology plavs a specific and defini- 
tive role in the diagnosis. Most cases are 
investigated with a combination of angi- 
ography and ventricular studies. Angi- 
ography with subtraction studies should 
enable one to make an accurate diagnosis. 
Based on the radiologic appearances of 
8 selected cases and a review of the features 
in previously described series, p 511.194 a 
new and simplified classification. will be 
presented. 


REPORT OF CASES 


Case 1. A 36 year old male was admitted for 
the evaluation of headaches of 2-3 months' 
duration. Neurologic examination revealed a 
tendency to veer to the right on walking with 
cerebellar signs on the right side. The hemato- 
crit was normal. Right brachial angiography 
demonstrated depression of the right posterior 
inferior cerebellar artery and lateral displace- 
ment to the left of the vermial and cerebellar 
branches (Fig. 1, .7-C). The basilar artery 
was anteriorly displaced. The sweep of the 
pericallosal artery was increased suggesting 
ventricular dilatation. In the intermediate and 
the venous phases of angiography, 2 discrete 
dense vascular nodules were seen inferiorly in 
the right cerebellar hemisphere. Each mea- 
sured approximately 10X 10X 10 mm. in size. 
Both lesions had translucent centers. Sub- 
traction studies aided in the visualization of the 
lesions, especially in the frontal view. Panto- 
paque ventriculography (Fig. 1, D and E) 
demonstrated displacement of the aqueduct 
and the fourth ventricle anteriorly and to the 
left. A suboccipital craniectomy and upper 
cervical laminectomy were carried out. A large 
cyst with a small strawberry-sized vascular 
tumor was excised from the right cerebellar 
hemisphere. Histologic examination revealed an 
abnormal increase in the small blood vessels 


with plumper than normal cells. The diagnosis 
was that of a capillary hemangioblastoma. 


Case п. W. K., a so year old male, was 
admitted because of gait unsteadiness, right 
arm clumsiness and slurred speech. Neurologic 
examination demonstrated right-sided cerebel- 
lar signs with ataxia. 

The family history disclosed that one brother 
died of polycystic kidneys. The patient was not 
polycythemic. Left brachial angiography (Fig. 
24) demonstrated a moderate sized posterior 
meningeal artery derived from the left verte- 
bral artery. A faint nodular stain measuring 
12X12X8 mm. was seen in the right cerebellar 
hemisphere from the arterial through the ven- 
ous phases of angiography. The stain was only 
clearly defined on subtraction studies. On the 
right brachial angiogram (Fig. 2B) the choroid 
point of the right posterior inferior cerebellar 
artery was displaced anteriorly and inferiorly. 
The stain was again seen in the right cerebellar 
hemisphere superiorly, and subtraction studies 
assisted in its identification (Fig. 2, C and D). 
Pneumoencephalography (Fig. 2, E and F) 
demonstrated displacement of the fourth ven- 
tricle to the left with upward tilting of the roof. 
The right cerebellopontine angle did not fill 
with air. The lateral ventricles were enlarged. 

Atoperation (right suboccipital craniectomy) 
a large cyst containing clear colored fluid was 
found in the right cerebellar hemisphere. A 
tumor nodule was present in the anteromedial 
aspect of the cyst. Histologic examination 
revealed a hemangioblastoma. 

The patient was hypertensive with a blood 
pressure of 210/110 mm. Hg. Following further 
clinical studies the right adrenal gland was ex- 
plored and a right adrenalectomy carried out. 
However, on histologic analysis the adrenal 
gland was unremarkable. The patient remains 
hypertensive. 





Case in. F. H., a so year old male, was 
admitted because of gait unsteadiness and 
headaches of 5-6 months’ duration. Lumbar 


* From the Department of Radiology, Tufts-New England Medical Center Hospitals, Bosten, Massachusetts. 
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SUBMUCOSAL LYMPHATIC CYSTS OF THE 
GASTROINTESTINAL TRACT: A RARE 
CAUSE OF SUBMUCOSAL 
MASS LESION* 


By MARTIN Р. FLEMING, M.B., B.Cu., and HARLEY C. CARLSON, M.D. 
ROCHESTER, MINNESOTA 


pu lesions of the gastro- 
intestinal tract are relatively uncommon 
but may occur at any site throughout its 
length. The lesions may be derived from 
any one of the mesodermal elements that 
compose the gastrointestinal tract wall or 
from the ectodermally derived nerves in 
the wall. Malignant neoplasms that are 
metastatic to the bowel wall from distant 
organs or from other parts of the gastro- 
intestinal tract also may occur. Intramural 
nodules of aberrant pancreas have been 
seen in the duodenum. Closed duplication 
of part of the bowel, intramural hema- 
toma, and varices or, rarely, isolated varix 
may all present as intramural mass lesions. 

When the barium filled gastrointestinal 
tract is examined roentgenologically, any 
of the previously mentioned entities may 
be seen as a submucosal filling defect that 
is relatively radiolucent in contrast to the 
surrounding barium. However, some of 
these lesions appear more sharply circum- 
scribed than others and have distinctive 
roentgenographic features that enable the 
radiologist to suggest a tissue diagnosis 
with some degree of accuracy. 

This applies in particular to lipomas, 
isolated varix, and submucosal lymphatic 
cysts. The purpose of this communication 
is to describe the roentgenographic features 
of the submucosal lymphatic cyst and to 
emphasize the inclusion of this rare benign 
cyst in the differential diagnosis of a sub- 
mucosal lesion that displays such charac- 
teristics. 


MATERIAL AND METHOD 


From 1959 through 1968, 1,437,767 pa- 


tients, on whom 453,708 roentgenographic 
examinations of the gastrointestinal tract 
were performed, were seen at the Mayo 
Clinic. Of that number, g had lymphatic 
cysts excised from the gastrointestinal 
tract. Three of the g patients had had rele- 
vant roentgenographic findings. Because 
the roentgenographic characteristics of 
submucosal lymphatic cyst are similar to 
those reported in the case of submucosal 
lipoma,“ we compared the data of our 
series with the films and fluoroscopic re- 
ports on g patients who had had gastric 
lipomas excised in an effort to delineate 
any differences. 


RESULTS 


In 7 of the 9 patients, the cysts were 
single and submucosal. In the other 2 
patients, multiple cysts were scattered 
throughout the serosa of the small intestine 
and the omentum, peritoneum, and broad 
ligaments. 

Of the 7 patients with single sub- 
mucosal cysts, 4 were men and 3 were 
women. Three of the cysts were located 
in the duodenum, 2 in the stomach, 1 in 
the jejunum, and 1 in the descending colon. 
Five of the lesions ranged from 2 cm. to 4 
cm. in diameter, and the other 2 were 0.5 
cm. and 0.6 cm., respectively. Three of the 
lesions were seen on barium examination 
of the gastrointestinal tract and were diag- 
nosed roentgenographically as lipoma or 
leiomyoma. The other 4 cysts were coinci- 
dental findings at operation. 

The outstanding roentgenographic fea- 
tures in the 3 cases examined were those of 
sharply defined, smooth, curvilinear filling 


* From the Mayo Graduate School of Medicine (University of Minnesota), Rochester: Resident in Diagnostic Radiology (Dr. 
Fleming); and Mayo Clinic and Mayo Foundation: Department of Diagnostic Roentgenology (Dr. Carlson). 
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punctures revealed elevated protein levels of 
112 and 98 mg. per cent. Minimal left-sided 
cerebellar signs were present with a tendency 
to fall to the left when sitting. His gait was 
wide-based. The hematocrit was normal. 
Right brachial angiography revealed down- 
ward displacement of the posterior inferior 
cerebellar artery. Commencing in the inter- 
mediate phase and present through to the ven- 
ous phase, a discrete round nodular density 
was seen in the superior cerebellar vermis (Fig. 
34). It measured 6X10X10 mm. and had a 
translucent center. À small draining vein was 
present. Considerable ventricular dilatation 


was seen, as evidenced by the wide sweep of 
the thalamostriate vein in the frontal projec- 
tion. A left brachial angiogram demonstrated 
a well defined posterior meningeal branch of 
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the vertebral artery (Fig. 3B). Pantopaque 
ventriculography demonstrated considerable 
anterior displacement of the aqueduct of 
Sylvius and of the fourth ventricle. 

A suboccipital craniectomy was performed 
with removal of a midline cerebellar tumor 
nodule lying within a large cyst. The histologic 
report was that of a hemangioblastoma. 


Case ту. K.S., a 64 year old male, was 
admitted because of a 3 week history of frontal 
headaches and gait unsteadiness. Neurologic 
examination was negative except for a stagger- 
ing gait. Cerebrospinal fluid examination was 
unremarkable. The hematocrit was normal. 
Simultaneous bilateral brachial angiography 
showed a posterior meningeal branch of the 
vertebral artery, no visualization of the pos- 






lic. 1. Case 1. (4) Right brachial angiogram. 
Anterior and downward displacement of 
choroid loop of posterior inferior cerebellar 
artery (small arrow) by vascular nodule 
with central translucency (large arrow). 
(B) Right brachial angiogram. Vascular 
nodules in inferior cerebellar hemisphere 
on right (arrows). (C) Right brachial an- 
giogram (subtraction technique). Both no- 
dules (large arrows) show translucent 
centers. The posterior inferior cerebellar 
artery and the vermial and hemispheric 
branches are displaced to the left (small 
arrows). 
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defects which at fluoroscopy were seen to 
change shape readily in response to com- 
pression and peristaltic activity. The over- 


lying mucosa was not ulcerated. A brief 
résumé of the 3 cases is given. 


REPORT OF CASES 


Case 1. A 79 year old man was examined 
because of vague dyspepsia. A sharply circum- 
scribed, easily compressible, gastric filling de- 
fect was found; this was believed to be a 
lipoma. Because of the possible sarcomatous 
potential of the lesion, exploration was under- 
taken, and a 3.5 cm. submucosal cyst lined by 
flattened endothelial cells and filled with a thin 
serous fluid was found (Fig. 1). The overlying 
mucosa showed mild chronic gastritis. 


Case 11. A 60 year old man had epigastric 
discomfort and melena of short duration. A 
sharply defined, rounded filling defect found 
in the second part of the duodenum was be- 
lieved to be a lipoma or a leiomyoma. At opera- 
tion, a 2.5 cm. endothelial lined lymphatic cyst 
containing a slightly viscid colorless fluid was 
found. The cyst was covered by normal mucosa 


(Fig. 2). 





ill xg 


Fic. 1. Case 1. A sharply defined, easily compressible, 
filling defect of submucosal origin on lesser curva- 
ture of stomach of a 79 year old man. The lesion 
was believed to be a lipoma because of its plia- 
bility. At operation, a 3.5 cm. submucosal lympha- 
tic cyst lined by flattened endothelial cells and 
filled with a thin serous fluid was found. 
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Fic. 2. Case п. Sharply defined defect in second part 
of duodenum was believed to be a lipoma or a 
leiomyoma. At operation, a 2.5 cm. endothelial 
lined lymphatic cyst containing a slightly viscous 
colorless fluid was found. The lesion was covered 
by normal mucosa. 


Case III. A 62 year old man had a colon 
examination during a routine medical evalua- 
tion. He had no gastrointestinal symptoms. 
The sharply defined filling defect in the upper 
descending colon was believed to be a leio- 
myoma. A 2 cm. thin-walled lymphatic cyst 
lined by flattened endothelium was excised 


(Fig. 34). 


Comment. Of the 9 patients who had 
astric lipomas excised, 5 had sharply de- 
ned smooth lesions that were indistin- 
uishable from the lymphatic cyst and 4 
ad poorly defined irregular lesions easily 
distinguishable from the lymphatic cyst. 


g 
g 


fi 
h 
1 
DISCUSSION 

A lymphatic cyst is a thin-walled cyst 
that may be unilocular or multilocular, is 
lined by flattened endothelium, and con- 
tains a thin serous or milky fluid (Fig. 38). 
The cause of these cysts is uncertain. They 
are benign and in our experience are 
asymptomatic. 


The lymphatic cyst should not be con- 
fused with generalized intestinal lymph- 
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Fic. 1. (D) Pantopaque ventriculogram (Polaroid 
print). Anterior displacement of aqueduct (upper 
arrow) and fourth ventricle (lower arrow). (E) 
Pantopaque ventriculogram. Slight lateral tilting of 
posterior third ventricle (upper arrow). Lateral 
displacement of fourth ventricle to left (lower 
arrow). 


terlor inferior cerebellar arteries and a discrete 
vascular nodular density in the right superior 
cerebellar hemisphere. The lesion which had 
slight central translucencies measured 10X 9 X4 
mm. A suboccipital craniectomy and upper 
cervical laminectomy were carried out. A cyst 
was found in the right cerebellar hemisphere 
containing approximately 3 5 cc. of clear xantho- 
chromic fluid. A beefy red nodule was attached 
to the Wall of the cyst. Histologic analysis of 
the nodule revealed a hemangioblastoma. 


Case v. L. N., a 33 year old female, was ad- 
mitted for the evaluation of nausea, vomiting 
and vertigo of 8 months' duration. Neurologic 
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examination revealed some decrease in balance 
and difficulty in walking heel-to-toe with the 
eyes open. The hematocrit was normal. An 
intravenous pyelogram was normal. Left bra- 
chial angiography was carried out and demon- 
strated a tangle of vessels measuring 20 X 1: X 13 
mm. in the inferior vermis fed by a slightly 
dilated posterior inferior cerebellar artery. The 
choroid point was displaced anteriorly. An im- 
mediate shunt of contrast material into an in- 
ferior vermial vein was seen (Fig. 4, 4-C). The 
remainder of the vessels of the posterior fossa 
in the arterial and venous phases were unre- 
markable. 

A suboccipital craniotomy and C-1 laminec- 
tomy were carried out. The tumor mass which 
was solid with no associated cyst was easily 





Fic. 2. Case п. (4) Left brachial angiogram. Pos- 
terior meningeal artery (small arrows) derived 
from left vertebral artery. Faint stain seen in 


superior cerebellum (large arrow). (B) Right 
brachial angiogram (with compression of right 
carotid artery). Anterior displacement of choroid 
point of posterior inferior cerebellar artery (small 
arrow) with downward displacement of vermial 
and hemispheric branches (arrowheads). Nodular 
stain seen in superior cerebellar hemisphere (large 
arrow). Superior cerebellar arteries are poorly 
visualized, 
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angiectasia. In this condition, there is 
cystic dilatation of submucosal lymphatic 
vessels which usually involves the small 
intestine only but which also may be found 
confined to the со]оп.® 73 

A previous review! reported g cases of 
lymphatic cysts of the abdomen seen at 
the Mayo Clinic during the 36 years be- 
tween 1911 and 1947. The lesions were 
mesenteric in 6 cases and retroperitoneal 
in 2. In 1 case, the lesion was of undeter- 
mined origin. There were no intramural 
lymphatic cysts. Our review of the En- 
glish language literature revealed only 1 
reference to a similar lesion,? except for 
a recent report from our institution of 1 
of the cases in the present series. 

It has been stated that because of the 
low radiodensity of fat, radiolucency is 
diagnostic of lipoma." Others have sug- 
gested that this applies only to large lipo- 


Martin P. Fleming and Harley C. 
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Case ш. (4) Sharply defined filling defect in descending colon just below the splenic flexure was 
believed to be a leiomyoma. At operation, a 2 cm. thin-walled lymphatic cyst was excised. (B) Submucosal 
lymphatic cyst (collapsed) lined by flattened epithelium and with intact overlying mucosa. (Hematoxylin 
and eosin; X50.) 


mas and that, since small ones are more 
commonly seen, radiolucency is, in fact, 
rare in lipomas.® However, the perception 
of an image is governed by the pattern of 
illumination projected on the retina and is 
dependent on the characteristics of the 
border of the retinal image and not on its 
агеа.!? 

If a relatively lucent area is demar- 
cated by a sharp border, the impression of 
lucency is greater than if it is bounded by 
a fuzzy ill-defined margin. This is true 
whether the area is small or large. There- 
fore, radiolucency in a submucosal gastro- 
intestinal lesion probably is a function of 
the sharpness of the demarcation from the 
surrounding tissue. In our series, each of 
the lymphatic cysts examined roentgeno- 
graphically had a sharply defined border 
and appeared radiolucent, whereas just 
over half of the lipomas we studied had 
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peeled away from normal vermis tissue. His- 
tologic analysis demonstrated a capillary 
hemangioblastoma. 

Case vi.* J.M., a 40 year old female, was 
admitted complaining of a generalized head- 


* Courtesy of Dr. A. Moon, Department of Radiology, Rhode 
Island Hospital, Providence, Rhode Island. 


Fic. 2. (C and D) Right brachial angiograms (rou- 
tine and subtraction roentgenograms). Vascular 
nodule in right superior cerebellar hemisphere 
(arrows). 
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Vic. 2. (E and F) Pneumoencephalograms. Fourth 
ventricle displaced and tilted to left (arrow). Air 
seen in left cerebellopontine angle (small arrows) 
but not in right. Fourth ventricle not displaced in 
sagittal plane in lateral projection (retouched). 
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this appearance. The lymphatic cysts also 
changed shape with peristalsis and com- 
pression. However, this characteristic is 
also applicable to lipomas because of their 
fluid consistency? at body temperature. 
The mucosa overlying a lipoma frequently 
ulcerates,® whereas in our series of 7 sub- 
mucosal lymphatic cysts, the mucosa was 
intact in each case but did show mild 
inflammatory changes in 1 instance. 

When a filing defect of submucosal 
origin changes shape on compression, the 
likely possibilities are a lipoma or a lymph- 
atic cyst. If the lesion is sharply circum- 
scribed and the overlying mucosa is intact, 
a lymphatic cyst must be a definite con- 
sideration in the differential diagnosis. 
However, the differential diagnosis also 
includes an isolated submucosal varix® 
and a fat-containing dermoid cyst.? Leio- 
myoma, leiomyosarcoma, and liposarcoma 
can usually be eliminated from the differen- 
tial diagnosis because they do not change 
shape readily and the mucosa overlying 
these lesions is frequently ulcerated. 


SUMMARY 


Seven patients with single, submucosal, 
lymphatic cysts of the gastrointestinal 
tract were seen at the Mayo Clinic in a 10 
year period. In 3 of these cases, the evi- 
dence was seen on roentgenographic exam- 
ination. In the other 4 cases, the lesions 
were noted incidentally at operation. A 
comparison of the fluoroscopic and roent- 
genographic findings in these 3 cases was 
made with those in g cases of proved gastric 
lipomas. 

Each of the lymphatic cysts presented as 
a sharply defined, rounded, easily compress- 
ible submucosal lesion, whereas just over 
half of the lipomas had this characteristic 
appearance. 

The finding of these roentgenographic 
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features should suggest inclusion of lymph- 
atic cyst in the differential diagnosis. 


Harley C. Carlson, M.D. 
Section of Publications 
Mayo Clinic 

Rochester, Minnesota 55901 
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lic. 3. Case ш. (4) Right brachial angiogram. Nod- 
ular density with translucent center in superior ver- 
mis of cerebellum (arrow). (В) Left brachial angio- 
gram. Well defined posterior meningeal artery 
(arrows). 


ache progressively worsening for 4 months. 
The headache was associated with blurred 
vision and staggering gait. On examination, she 
had bilateral papilledema, ataxia, and a de- 
creased ankle jerk in the left lower extremity. 
The hematocrit was normal. Left carotid 
angiograms (Fig. 5, Æ and B) demonstrated 
reflux of contrast material down the basilar 
artery to opacify the right superior cerebellar 
artery which was dilated and was seen to 
opacify a large fairly homogeneous vascular 
tumor measuring 3:X2:X4s mm. in the 
superior vermis. The tumor was best seen in 
the late arterial through venous phases. It had 
an irregular translucent center. The rostral 
portion of the internal cerebral vein was ele- 
vated (Fig. 5C). Right brachial angiography 
(Fig. 5, D and E) again identified the tumor 
lying in the superior vermis of the cerebellum. 
In the venous phase the tumor was seen to 
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elevate the rostral portion of the basal vein of 
Rosenthal (Fig. $F). The ventricles were 
dilated. 

A suboccipital craniotomy was carried out 
with the removal of a cerebellar hemangio- 
blastoma which had partially herniated up- 
wards through the tentorial incisura. 


Case уп.ї А 57 year old male was admitted 
for the evaluation of occipital headaches and a 
staggering galt of 4 weeks' duration. The hema- 
tocrit was normal. On neurologic examination 
abnormal cerebellar signs indicating a right- 
sided lesion were present. Brachial angiography 
demonstrated forward displacement of the 
choroid point of the posterior inferior cerebel- 
lar artery. À faint nodule measuring approxi- 
mately 5X5 mm. was seen in the superior 
vermis. Pantopaque ventriculography demon- 
strated large lateral and third ventricles. The 
proximal aqueduct was dilated and displaced 
anteriorly and to the left. The fourth ventricle 
did not fill. 

A suboccipital laminectomy was carried out 
with removal of a right cerebellar cyst contain- 
ing a mural nodule. Histologic examination 
revealed a hemangioblastoma. 


Case vii. А 59 yearold female was admitted 
complaining of incoordination of her right 
limbs and falling to the right for a period of 
3-4 months. The family history was of con- 
siderable importance. Her paternal grand- 
father had surgical enucleation of 1 eye and her 
father died of a brain tumor. She had 6 brothers; 
1 died of a brain tumor and 1 had 2 daughters, 
1 of whom died of a brain tumor and the other 
had the diagnosis of Lindau von Hippel disease 
made in 1964. She had 3 sisters, 1 had the 
diagnosis of Lindau von Hippel disease and had 
a nephrectomy in 1967. The patient had a left 
nephrectomy in 1962 for the removal of a 
renal hemangioblastoma. The patient's son has 
had an eye enucleated. 

The patient demonstrated right-sided cere- 
bellar signs. Selective vertebral angiography 
demonstrated a large vascular tangle of vessels 
with a central translucency in the right cere- 
bellar hemisphere (Fig. 6, 4 and B). Dilated 
feeding arteries and draining veins were seen. 
A second smaller relatively homogeneous no- 
dule with a central translucency was present 
in the left cerebellar hemisphere. 


T Courtesy of Dr. E. Ferris, Department of Radiology, Uni- 
versity Hospital, Boston, Massachusetts. 
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ABDOMINAL LYMPHOGRAPHY: A STUDY WITH 
SPECIAL REFERENCE TO THE INDIVIDUAL 
VARIATIONS IN DOSAGE OF 
CONTRAST MEDIUM* 


By RAGNAR BJORN-HANSEN and STEINAR HAGEN 
OSLO, NORWAY 


YMPHOGRAPHY has been used ех- 
tensively in diagnostic radiology dur- 
ing recent years. Numerous papers have 
been published concerning the technique, 
the yield of the examination, and later, 
the complications. When studying the 
literature on the subject, we found that 
the recommended amount of contrast 
medium varied considerably. 

The purpose of the present investigation 
was to determine the amount of contrast 
medium required in a department where the 
procedure has become a routine study. We 
observed that there was a great variation 
in the amount of contrast medium needed 
to visualize the lymph nodes in the abdo- 
men. For this reason we tried to determine 
if there was any correlation between the 
size of the patient, the age, the status of the 
lymph nodes, and the optimal dose. We 
also tried to evaluate any possible correla- 
tion between the dose given and the roent- 
genographically demonstrable changes in 
the lungs the dav following the injection. 
Finally we aimed to find if there was any 
correlation between the dose and any rise 
in temperature following the examination. 


MATERIAL AND METHOD 


One hundred consecutive patients with 
proven malignant lymphoma, who had 
undergone lymphography, were included 
in this study; 69 of the patients were suf- 
fering from lymphogranulomatosis, 14 had 
lymphosarcoma or reticulosarcoma, and 
the remaining 17 had malignant lymphoma 
without more distinct classification of the 
disease. We included technically satisfac- 
tory studies only, demonstrated by visible 


contrast material in the thoracic duct and 
without evidence of leakage at the site of 
injection. 

The age distribution of the patients is 
shown in Figure 1. The oldest patient was 
81, the youngest 8 years old. The same Fig- 
ure also shows the distribution of normal 
(60), and abnormal (40) lymphographic 
findings in the abdomen at the different 
age groups. 

Thirty-five of the patients were females, 
6¢ were males. Thirteen of the females and 
27 of the males had abnormal lympho- 
grams. Six patients had drainage of the 
thoracic duct performed in connection with 
the study. 


TECHNIQUE 


The lymphographies were performed 
using a modified technique of Kinmonth 
et al. After cannulation of a lymphatic 
vessel on the dorsum of each foot, lipiodol 
ultrafluid (ethiodol) was injected at a rate 
of approximately 6 ml. per foot per hour. 
The flow of the contrast material then was 
followed at intervals by the use of an image 
intensifier. The injection was stopped as 
soon as contrast medium became visible in 
the thoracic duct. By then we had also 
made ajustments if there was any asym- 
metric filling on the two sides. 

Roentgenograms were taken in different 
projections of the abdomen and chest im- 
mediately after completion of the injection 
and also on the following day. 

The amount of contrast material used 
was recorded in every case with an ac- 
curacy of 0.5 ml. 

Interpretation of the lymphograms was 


* From the Department of Diagnostic Radiology, The Norwegian Radiumhospital, Oslo, Norway. 
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A suboccipital craniotomy was carried out on 
the right side with removal of a fairly solid 
vascular tumor with little associated cyst for- 
mation. 

DISCUSSION 

In 1940, Dyke and Davidoff? described 

the pneumoencephalographic appearances 





Hemangioblastomas of the Cerebellum 61 


of cerebellar hemangioblastomas. They 
described displacement of the aqueduct, 
compression and anterior displacement of 
the fourth ventricle and, in 1 case where 
the lesion obstructed the fourth ventricle 
exits, dilatation and upward displacement 
of the fourth ventricle. The pontine cisterns 


Гс. 4. Case v. (/4-C) Left brachial angiograms. Choroid point of posterior inferior cerebellar artery displaced 
anteriorly (small arrow). Tangled mesh of vessels in inferior vermis (large arrow) with draining inferior 


vermial vein (arrowheads). 
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done according to the usual criteria, eval- 
uating the increase in size and changes in 
the pattern of the lymph nodes. Doubtful 
changes were recorded as negative. Among 
the positive lymphograms, some showed 
severe changes with pronounced enlarge- 
ment of many of the lymph nodes. These 
were considered a separate group (++), 
assuming that one here might need more 
contrast material in order to get satisfac- 
tory filling of the lymph nodes (Fig. 2). 

The roentgenographic pulmonary changes 
caused by the injected contrast material 
seen the day following the study were 
divided in 3 groups: (o) no visible changes; 
(+) slight to moderate changes; and (+ +) 
pronounced changes. 

The temperature was recorded. Fifteen 
patients were excluded either because of 
incomplete recording or because the study 
was performed during a febrile period. A 
rise in temperature of 0.5°C. or more the 
morning following the injection was con- 
sidered as a febrile reaction. 

The height of the patient was recorded 
in all cases in order to be correlated with 
the amount of contrast material used. 


RESULTS 
AMOUNT OF CONTRAST MEDIUM NEEDED; ITS RELA- 
TION TO THE LYMPHOGRAPHIC CHANGES, 
HEIGHT AND AGE OF THE PATIENT 

The amount of lipiodol ultrafluid needed 
for satisfactory visualization of the retro- 
peritoneal lymph nodes ranged from 4.5 
ml. to 28 ml. per patient (Fig. 3). 
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Fic. 1. Lymphography in тоо patients with malig- 
nant lymphoma. Distribution of normal and path- 
ologic lymphograms in the different age groups. 
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Fic. 2. Oblique lymphogram showing greatly en- 
larged retroperitoneal lymph nodes caused by 
lymphomatous involvement. Graded as ++. 


Figure 3 also illustrates the relation 
between status of the lymph nodes and the 
amount of contrast medium needed. When 
the lymphograms were considered normal 
or showed moderate pathologic changes, 
the mean volume of contrast material 
used was 16 ml.; 18 ml. was the average 
dose in patients where several of the lymph 
nodes were greatly enlarged. 

In order to evaluate the relation be- 
tween the height of the patients and the 
required amount of contrast material, we 
calculated ml. of contrast medium per m. 
of height. As demonstrated in Figure 4, the 
results showed a great variation, ranging 
from 4 ml. to 14 ml., with an average of 
9.5 ml. per m. height. The value was found 
to be slightly higher in patients with ab- 
normal lymphograms than in the normals. 
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Vic. 5. Case vi. (4 and B) Left carotid angiogram. Reflux of contrast material down basilar artery to opacify 
dilated right superior cerebellar artery (small arrow) and vascular tumor in superior cerebellum (arrow- 
heads). (C) Left carotid angiogram (venous phase). Elevation of rostral portion of internal cerebral vein 
(arrow) due to upward herniation of tumor through tentorial incisura. Note stretching of subependymal 
veins of lateral ventricle (small arrows) indicative of lateral ventricle dilatation. (D) Right brachial angio- 
gram. Vascular tumor with central translucencies well seen (arrows). 


were narrow, and lateral ventricular dila- 
tation which was often asymmetric was 
also seen. 

Radner" in 1951 and Sjégren™ in 1953, 
discussed the value of angiography in the 
diagnosis of cerebellar hemangioblastomas 
and found that the hypervascularized 
part of the growth was angiographically 
seen in the majority of cases. Sjogren men- 
tioned that the mural nodule in a cyst 
tumor was the only part of the tumor seen. 
The cystic component was determined by 
vessel displacement. 

Ollson! in 1953, assessed the appearances 
on vertebral angiography. He described 6 


cases and mentioned that in 3 cases a small 
nonhomogeneous network of entangled 
vessels of varying size was seen, in 1 case a 
homogeneous stain and in 1 case tortuous 
vessels in ring formation were noted. In 1 
separate anglomas were found 
apparently with a similar pattern to the 
first type described. Taveras and Моо! 
in 1964, described 3 different types of 
vascular patterns: (a) a mural nodule with- 
Іп a cyst sometimes associated with drain- 
ing veins; (b) a circular arrangement of 
vessels surrounding a clear cystic space; 
and (c) a large mass with many abnormal 
vessels and distinct draining veins. 


case, 2 


Ragnar Bjgrn-Hansen and Steinar Hagen 
















848 
а, П Total number 
24 
Retroveritoneal 
224 L| involvement 
20 
2 à Н Without retro- 
? 48 N peritoneal involvement 
© 
+ а У 
z N 
Ropa у 
+ N 
9 124 m 
8 N 
E 10 R 
5 8 N 
z N 
64 N 
44 N 
24 М 
D \ 
4- 7- 10- 13- 16- 19- 22- 25- 28- 


ml contrast 


Frc. 5. Lymphography in тоо patients with malig- 
nant lymphoma showing the amount (ml.) of con- 
trast medium used. In all patients the injection 
was stopped when the contrast material became 
visible in the thoracic duct. 


In order to evaluate if there was any 
relation between the age of the patients 
and the amount of contrast material 
needed, we divided our patient material in- 
to decade groups. In the groups between 
20 and 80 years, the average dose showed 
only slight variation, ranging from 16 ml. 
to 17.5 ml. The patients with an age below 
20 years needed an average dose of 15.5 ml. 
except for 3 patients aged below 15, who 
needed only 6 ml. 

PULMONARY CHANGES CAUSED BY OIL EMBOLISM; 
THEIR RELATION TO THE CONTRAST MEDIUM 
VOLUME AND THE STATE OF THE RETROPERI- 

TONEAL LYMPH NODES 


Chest roentgenograms obtained the day 
following the injection showed pulmonary 
changes, referable to oil embolism, in 86 
patients. In 16 cases these changes were 
graded as ++ (Fig. 58). Five of the 
patients with normal chest roentgenograms 
had drainage of the thoracic duct per- 
formed during the injection of the contrast 
medium. The dose of contrast material 
given was not significantly larger in pa- 
tients with chest roentgenograms graded 
as +-+ than in patients with normal chest 
roentgenograms. 


RELATION BETWEEN ELEVATION OF TEMPERATURE, 
PULMONARY CHANGES AND LYMPH NODE 
APPEARANCES 


Of 85 patients with a satisfactory record- 
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ing of temperature, 55 patients had un- 
changed temperature the day following 
injection of the contrast medium. (The 
patients with thoracic duct cannulation 
are not included.) In 9 patients only, the 
rise of temperature was 1?C. or more. In 
the 3o patients with an increase of tem- 
perature of at least 0.5°C., the temperature 
reaction lasted for 1 day only in 24 of the 
cases. Four of the patients had a raised 
temperature for 3 days or more. 

There was no significant correlation be- 
tween elevated temperature and the groups 
with and without roentgenographic evi- 
dence of retroperitoneal lymph node in- 
volvement. The number of patients with a 
raised temperature was slightly higher in 
the group with roentgenographically de- 
monstrable pulmonary oil emboli than in the 
other (Table 1). 


DISCUSSION 


An ideal lymphogram is obtained when 
the retroperitoneal lymph nodes are satis- 
factorily filled and the amount of contrast 
material escaping to the lungs is kept as low 
as possible. In the early period of lympho- 
graphy, there was a tendency to use larger 
doses than is customary today. Doses up to 
30 ml. or even more were recommended. 
Serious pulmonary complications were 
noted, ?*59:3 and during later years 
there has been a tendency to reduce the 
doses. Some authors?* recommend a stan- 
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Fic. 4. Lymphography in 100 patients with malig- 
nant lymphoma showing the amount of contrast 
medium used per height (ml./m.) of the patient. 
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Krayenbuhl and Yasargil® in 1968 de- 
scribed the angiographic findings in 62 
infratentorial hemangioblastomas. They 
described 3 different types: (a) expanding 





Fic. 6. Case уш. (4) Left vertebral angiogram. 


Vascular tangle of vessels in superior lobe of cere- 
bellum with some central translucencies (arrows). 
(B) Left vertebral angiogram (frontal projection). 
Vascular tangle of vessels (large arrows) supplied 
by right superior cerebellar artery (small arrows). 
Vermial branch of right posterior inferior cere- 
bellar artery displaced to left (arrowheads). Early 
draining vein seen on superomedial border of lesion 
(curved arrow) confirmed on later venous angio- 
grams. 


cystic tumor without a vascularized nodule; 
(b) solid vascular tumor of varying size 
with an enlarged feeding artery and 
occasionally with draining veins; and (c) a 
large vascular mass with large abnormal 
vessels. . 

An analysis of our 8 cases is seen in 
Table 1. In 6 of the 8 cases, the lesions con- 
sisted of nodules of varying size and den- 





Fic. 5. (E and F) Right brachial angiograms (venous 
phase). (E) Large midline tumor with central | | е з 
translucencies (arrows). (F) Elevation of rostral S!tY. In the remaining 2 cases (Cases v 


portion of basal vein of Rosenthal (arrows). and уш) the lesion consisted of a non- 
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Fic. 5. (4) Normal chest roentgenogram before injection of contrast medium. (B) Generalized, small 
densities in the lungs the day following the injection. 


dard dose given in adult patients. Realizing 
the great individual variations, others 
recommend a more individual dosage 
considering mainly the age and height of 
the patients.?!^!7 Some prefer roentgeno- 
grams of the abdomen taken during in- 
jection of the contrast medium, and others 
recommend monitoring by use of an image 
intensifier to evaluate when a satisfactory 
dose has been given.?:5.5 


DOSAGE OF CONTRAST MEDIUM 


Figure 3 illustrates the large individual 
variations in amount of contrast medium 
needed in our series. When correlated to the 
state of the lymph nodes, we found a 
slightly increased volume in patients with 
severely affected lymph nodes. Compared 
with the individuals where the lympho- 
grams were normal or moderately patho- 
logic, the difference in average volume, how- 
ever, was only 2 ml. 

We expected, as has also been stated by 
several authors, that the height of the pa- 
tients would influence the contrast material 


volume." As shown in Figure 4, however, 
there was a great variation in the needed 
amount of contrast material per meter. 
Therefore, the height of the patients can 
not be used as a safe guide in predicting 
the dose. Gerteis and Greuel? stated that 
older patients needed less contrast material 


TABLE I 


CORRELATION BETWEEN PULMONARY CHANGES REFER- 
ABLE TO THE INJECTED CONTRAST MATERIAL 
AND THE RISE OF TEMPERATURE 








Temperature 





| | 








Not : | 4. 
Raised Raised Total 

No evidence of | 

pulmonary oil 

embolism 6 | 2 (25%) 8 
Roentgenologic 

evidence of 

pulmonary oil 

embolism 49 28 (36% 77 
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Fic. 6. Small lymph nodes in a patient who had received chemotherapy for 4 years prior to the study. In 
this patient contrast medium was seen in the thoracic duct after injection of 7.5 ml. of contrast medium 
only. (4) Lymphogram obtained the day of injection. (B) Lymphogram obtained the following day. 


than younger ones. They explain that this 
is due to involutionary changes of the lym- 
phatic system, causing a reduction in the 
number and size of the lymph nodes. Our 
study did not support this. We did not find 
any reduction in the volume of contrast me- 
dium needed in older patients compared to 
younger age groups. The 3 children in our 
series are of special interest. In all of them 
a contrast medium volume of only 4 ml. 
per m. height was needed, while in the 
other age groups the mean volume was 
9 ml. per m. height. Of special interest also 
is a patient who had received chemo- 
therapy for 4 years. In this patient, a 
satisfactory lymphogram, with contrast 
material visible in the thoracic duct, was 
obtained with a dose of 4 ml. per m. height, 


or a total of 7.5 ml. In this case the lymph 
nodes were small and gave an impression of 
atrophy, possibly due to the long-lasting 
chemotherapy (Fig. 6, Æ and B). This may 
be of practical importance. In the future 
one may expect to get an increasing num- 
ber of similar patients as the result of 
improved therapy. None of our patients 
had received radiotherapy prior to the 
examination. Such therapy also may reduce 
the size of the lymph nodes, and care must 
then be taken to restrict the dose as 
stressed by Macdonald.” 


PULMONARY CHANGES CAUSED BY 
OIL DROPLETS 


The oily contrast medium, entering the 
pulmonary circulation via the thoracic duct 


VoL. по, No. І 
homogeneous network of tangled vessels 
fed by a dilated artery. In Cases 1 and уш 
the lesions were multiple. In Cases 111, v 
and уш dilated draining veins were 
present. 

In 6 of the 8 cases translucent areas were 
present in the center of the lesions. Large 
cystic. components to the tumor were 
found in 6 cases. In Case v, where angi- 
ography demonstrated a solid tumor with 
little associated vessel displacement, no 
cyst was found at surgery. The presence 
of a cyst was suggested from the angi- 
ograms by a greater displacement of the 
vessels than would be suggested by the size 
of the opacified lesion. The displacement of 
the posterior inferior cerebellar artery in § 
cases and absence of visualization of the 
artery in another were associated with sig- 
nificant cystic components to the lesion. 
Local anterior displacement of the choroid 
loop of the posterior inferior cerebellar 
artery was seen in the 1 case without the 
cyst. Abnormalities of the posterior in- 
ferior cerebellar artery were thus seen in 7 
cases, signifying the vessel's importance in 
angiography of the posterior fossa. 

The posterior meningeal branch of the 
vertebral artery was visualized in 3 cases. 
This vessel which may be seen in 20-30 
per cent of normal patients is enlarged in 
dural arteriovenous malformations of the 
posterior fossa or in tumors invading the 
falx cerebelli or adjacent dura and in cases 
of hemangioblastomas.*? It is difficult to 
conclude from the 3 cases of this study in 
which the arteries were identified that the 
vessels were enlarged in response to the 
tumor, as the arteries did not appear spe- 
cifically to extend to the site of the heman- 
gioblastoma nodules. 

'The value of subtraction studies was 
apparent in all cases in which it was ob- 
tained. Subtraction was particularly valu- 
able in Case r, where in the frontal view the 
lesion was partially "lost" in the petrous 
bone, and in Case 11, where the lesion was 
not seen until subtraction studies were ob- 
tained. 

Air and pantopaque ventriculography 
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helped in the anatomic elucidation of the 
site of the lesions, but was otherwise non- 
specific. 

Cerebellar hemangioblastomas can be 
associated with hypernephroma and poly- 
cythemia.? In the Lindau von Hippel syn- 
drome one may see retinal hemangiomas, 
pancreatic and renal cysts as well as renal 
and adrenal tumors. For these reasons, a 
roentgenogram of the abdomen should al- 
ways be obtained following cerebral angi- 
ography to assess gross renal function and 
morphology. Hemangioblastomas with an- 
giographic abnormalities have also been 
described in the supratentorial region? 
and in the spinal cord... 


SUMMARY AND CONCLUSIONS 


A series of cases of cerebellar hemangi- 
oblastomas investigated by angiography 
and in some cases encephalography and 
ventriculography is presented. The en- 
cephalographic appearances are nonspecific 
and only indicated the presence of a mass 
lesion in the cerebellum. 

'The angiographic appearances are spe- 
cific and the following classification 15 
suggested: 4. Dense nodule: 1. homogeneous, 
2. central translucency; B. Tangle of 
vessels: 1. homogeneous, 2. central trans- 
lucency. 

Enlarged feeding arteries and draining 
veins may be seen with either type. Cysts 
are often associated and cause appropriate 
vessel displacement. Cysts without angi- 
iographically visible vascular lesions may 
occur. The posterior meningeal artery may 
be enlarged in response to the vascular 
tumor. The lesions may be multiple. 


Department of Radiology 
Tufts-New England Medical Center 
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and eventually other lymphaticovenous 
communications, is trapped in the lungs, 
causing small emboli. This will produce 
changes usually detectable on chest roent- 
genograms taken the day after the injec- 
tion. The more oil reaching the lungs, the 
more pronounced the changes will be, as 
demonstrated on the roentgenograms. It 
has been shown experimentally in dogs that 
50 per cent of the visible oil in the lungs 
disappeared within 2 or 3 days. After 3 
weeks only то per cent was left." The oil 
emboli reduce the diffusion capacity for 
carbon monoxide from 10 to 60 per cent, 
usually approximately 25 рег cent. Maxi- 
mum reduction came about 2 hours after 
injection. The diffusion capacity was still 
reduced after 24 hours, but was back to 
normal values after 48 hours. In patients 
who have normal pulmonary function, 
this reduction will cause no harm and us- 
ually they will have no symptoms. The 
more the pulmonary function is reduced 
prior to the injection, the more serious this 
added reduction will be to the patient. 
Even fatal cases have been reported,’ 
and at least some of these have probably 
been caused by too large a volume of con- 
trast material. 

In all patients in the present series, the 
injection was stopped when the contrast 
material had reached the same anatomic 
level—the thoracic duct. We therefore 
thought that the amount of oil entering the 
lungs should be approximately the same in 
all patients. This, however, was not the 
case. In our material, 9 patients did not 
have detectable pulmonary changes caused 
by oil emboli. This number included 2 
children, where the injected volume was so 
small that one could not expect any visible 
changes. 

In 16 patients the chest roentgenograms 
revealed pronounced changes caused by the 
contrast material. Fifteen of them had 
normal lymphograms. Among the 7 adult 
patients without visible oil droplets in the 
lungs, 6 had abnormal lymphograms with 
lymphomatous involvement of the retro- 
peritoneal lymph nodes. It therefore seemed 
that pathologic lymph nodes retained more 
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of the contrast material which was in the 
lymphatics when the injection was stopped, 
and thereby in a way protected the lungs. 
We have not seen this mentioned in the 
literature previously. 


TEMPERATURE REACTION 


A moderately increased temperature in 
the evening the day of injection was often 
seen. This seemed to do no harm to the 
patient. We recorded the temperature the 
days following the injection in order to 
determine if this perhaps could reveal those 
patients who got more pronounced reac- 
tion to the examination. Thirty-five per 
cent of the patients got some fever reaction, 
in most of them this lasted for 1 day only. 
Four patients had a raised temperature for 
3 days or more. In these patients there was 
no evidence of pneumonia or local infec- 
tion. Of 6 patients who had their thoracic 
duct drained during the injection, 5 did not 
show any pulmonary oil droplets or pyrex- 
ia. The remaining 1 showed evidence of 
oil embolism, despite cannulation of the 
thoracic duct. In this case there was eleva- 
tion of temperature lasting for 1 day. The 
incidence of rise in temperature was slightly 
higher in the group of patients with roent- 
genographically demonstrable pulmonary 
oil embolism than in the others (Table 1). 
These observations could point towards 
the lungs as the releasing site of fever, 
possibly some sort of chemical pneumonitis. 

We did not find any correlation between 
raised temperature and the state of the 
retroperitoneal lymph nodes. 


SUMMARY AND CONCLUSION 


An ideal lymphogram is obtained when 
the retroperitoneal lymph nodes are satis- 
factorily filled up to the level of the chylous 
cistern, and when the contrast material 
volume escaping to the lungs is kept at a 
minimum. 

The needed amount of contrast medium 
showed great variation in our series of 100 
patients. Three patients aged below 15 
years needed very small amounts. This 
was also the case in a patient who had pre- 
viously received chemotherapy for several 
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years. In the remaining 96 patients the dose 
varied from 9.5 ml. to 28 ml. In these, the 
contrast medium volume did not show any 
relation either to the age or height of the 
patients. In cases with widespread infiltra- 
tion of the retroperitoneal lymph nodes, the 
average dose of contrast medium needed 
was found to be slightly larger than in pa- 
tients with normal or moderately abnormal 
lymphograms. 

Widespread infiltration of the lymph 
nodes in a way seemed to protect the lungs 
from oil embolism. This is probably due to 
a greater stcring capacity of the lymph 
nodes of the contrast material still in the 
lymphatics when the injection is stopped. 

Temperature reaction of some duration 
was unusual in our material. Five patients, 
who had their thoracic ducts cannulated 
and where no oil was seen in the lungs, did 
not show any temperature reaction. An- 
other patient also drained, but neverthe- 
less with visible oil in the lungs, had fever 
reaction. This could suggest that the 
pyrexia may have some relation to the oil 
trapped in the lungs. 

Considering the great variation in the 
different patients, it seems impossible to 
predict the desired dose of contrast me- 
dium. The only way to obtain a correct 
estimate is by following the contrast col- 
umn with fluoroscopy at intervals, pref- 
erably by the use of an image intensifier. 
The injection should be stopped as soon as 
contrast material is seen in the thoracic 
duct; then the pulmonary changes caused 
by emboli will usually be moderate, and in 
our material we did not observe any serious 
pulmonary complications. 

Ragnar Bjgrn-Hansen 
Department of Radiology 


Rikshospitalet 
Oslo, Norway 
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INTRACRANIAL SOLITARY CHONDROMA 
OF DURAL ORIGIN* 


By ENRIQUE PALACIOS, M.D.7 


KANSAS CITY, 


ло. cartilaginous tumors 
are uncommon. Scattered reports would 
indicate that these tumors can be classified 
into 4 groups: (1) there are those tumors 
which arise from the base of the skull, 
especially in the spheno-occipital region; 
8.11 (2) this group comprises lesions originat- 
ing from the paranasal sinuses and extend- 
ing into the cranial cavity; (3) in the 
third group are those cartilaginous lesions 
arising from the choroid plexuses,’ the gene- 
sis of which is poorly understood; and (4) 
this group includes tumors which have a 
dural attachment... 

This paper documents a case of the 
latter group, an intracranial chondroma of 
dural origin which revealed unusual radio- 
graphic and surgical features. 

Alpers! reviewed the literature and found 
7 cartilaginous lesions located over the 
cerebral hemispheres and added 1 of his 
own. Six of these cases were pure chon- 
dromas and 2 were osteochondromas. Two 
of the chondromas showed small calcifica- 
tion on the plain roentgenograms, while 
the osteochondromas appeared almost en- 
tirely as calcified masses. In one instance, 
there was hyperostosis of the adjacent bone 
which surgically revealed no tumor in- 
vasion. Five of these 8 cases were located in 
the parietal region, 2 in the frontal and 1 
in the frontoparietal region. All the lesions 
were encapsulated and had a firm dural 
attachment. Verbrugghen and Learmonth’? 
have reported a chondroma of the right 
parietal region, attached to the falx cerebri. 
The patient had a history of jacksonian 
convulsions. Forsythe ef al. described а 
case of a £1 year old woman whose plain 
roentgenograms of the skull demonstrated 
a large calcified mass in the posterior 
parietal area. The patient had a history 
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of periodic headaches of 10 years' duration, 
occasional nausea, tinnitus, postural verti- 
go, and a slight degree of tremor. The 
diagnostic dilemma was whether this mass 
was a meningioma or a calcified hematoma. 
Surgically, a large osteochondroma with 
dural attachment was removed with com- 
plete clinical recovery. 


REPORT OF A CASE 


A 30 year old, right-handed, white female was 
admitted to the University of Kansas Medical 
Center for evaluation of a seizure disorder of 1 
year’s duration. The patient had had 5 noctur- 
nal grand mal seizures without any significant 
postictal state. She was seen by a private phy- 
sician 1 month prior to admission, at which 
time a roentgenographic study of the skull re- 
vealed an area of hyperostosis in the left para- 
sagittal region. An electroencephalogram was 
done and was interpreted as being abnormal. 
The only disability that the patient could recall 
was some speech difficulty. 

The past history, family history, and review 
of systems were noncontributory. Except for 
obesity, the general physical examination was 





Fic. 1. Skull 


demonstrating hy- 
perostosis of the left frontoparietal region. 


roentgenogram 


* From the Department of Radiology, University of Kansas Medical Center, Kansas City, Kansas. 


+ Assistant Professor, Neuroradiology Section. 
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ic. 2. (Æ and B) Radioactive scans showing an 
abnormal uptake in the left frontoparietal region 
crossing the midline. 


unremarkable. The neurologic examination was 
within normal limits. There was no evidence of 
papilledema. 
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Routine laboratory examinations were un- 
remarkable. An electroencephalogram showed 
focal slow waves in the left frontoparietal area. 
Skull roentgenograms demonstrated an area of 
hyperostosis in the left frontoparietal region 
(Fig. 1). Radioactive brain scans revealed an 
abnormal uptake and some activity was seen 
to cross the midline (Fig. 2, 4 and B). A left 
carotid arteriogram demonstrated a large, avas- 
cular, parasagittal mass just to the left of the 
midline. There was marked displacement of the 
midline structures to the right. Pathologic ves- 
sels or tumor stain were not identified. Meningeal 
arteries did not appear to supply the tumor 
(Fig. 3, Æ and B). Despite the lack of demon- 
strable supply by meningeal vessels, the pre- 
operative diagnosis was a meningioma. 

A bifrontal craniotomy was performed. When 
the bone flap from the left parasagittal area was 
elevated, a tumor could be palpated, just in 
front of the coronal suture. It was exceedingly 
hard and appeared to be attached to the bone 
itself. The center of the surface of the bone flap 
looked like the hyperostosis of a meningioma, 
yet it was avascular. The dura had been in- 
volved by the pedicle of the tumor. The dural 
incision revealed a 10 cm. in greatest diameter, 
yellowish-gray, glistening, hard tumor which 
could be separated and removed by blunt dis- 
section without sectioning the sagittal sinus. 
The mass lay in the angle between the superior 
sagittal sinus, the falx cerebri and the convexity 
dura. The tumor was not attached to the brain, 
and there were no vessels penetrating it from 
the brain. It had compressed the left frontal 
lobe over to the right. The lesion was completely 





Fic. 3. (4) Anteroposterior and (B) lateral roentgenograms of carotid arteriography, revealing a large avas- 
cular tumor in the left frontoparietal region, which crosses the midline. No meningeal arterial supply to the 
tumor is detected. 
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THE SEVENTY-FIRST ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


HE Seventy-first Annual Meeting of 
the American Roentgen Ray Society 
was held at the Deauville Hotel in Miami 
Beach, Florida, September 29-October 2, 
1970. This is the second time that the 
Society has met in this famous resort city. 
President James C. Cook officially called 
the meeting to order at 8:30 A.M., Tuesday, 
September 29th and, as his last function, in- 
stalled, with the assistance of Dr. William 
B. Seaman, of New York City, Chairman 
of the Executive Council, President-Flect 
John F. Roach as the new President of the 
Society. As part of this function, he pre- 
sented to Dr. Roach the symbolic Pfahler 
gavel, fashioned from a mastodon's tooth 
recovered from Alaskan glacial ice, and the 
working Erskine gavel made from memora- 
bilia of Róntgen, Snook and Coolidge. Con- 
cluding the ceremony, outgoing President 
Cook pinned on Dr. John F. Roach the gold 
emblem of the Society engraved "President 
of the American Roentgen Ray Society.” 

President Roach, as his first function, re- 
mitted to Dr. James C. Cook the Past 
Presidents’ Book, inscribed with his name 
and containing a list of all Past Presidents, 
together with beautiful color photographs 
of the historic Pfahler and Erskine gavels. 
Immediately thereafter, he gave the “Ргеѕ- 
idential Address," which is published zz 
extenso as the leading article in this issue of 
the JOURNAL. 

In his Presidential Address, Dr. Roach, 
after emphasizing the Society’s sponsorship 
of its official organ, THe AMERICAN 
JournaL or ROENTGENOLOGY, RADIUM 
THERAPY AND NUCLEAR MEDICINE, dis- 
cussed the 6 routes which the American 
Roentgen Ray Society takes to fulfill its 


purpose crystallized in Article II of the 
Constitution, which states that “the object 
shall be the advancement of medicine 
through the science of radiology." These 6 
routes are: (1) the Scientific Sessions, cover- 
ing many aspects of diagnosis, therapy, 
nuclear medicine and physics; (2) the *Re- 
fresher Courses"-incorrectly named, said 
President Roach, "because not only will 
you be refreshed, but you will also be intro- 
duced to new and stimulating information 
and ideas;” (3) the Scientific Exhibits; (4) 
the Technical Exhibits; (5) the Caldwell 
Lecture; and (6) the discussions in small in- 
formal groups sitting around the lunch 
table, the hotel room, the swimming pool or 
some other similar place. 

President Roach concluded: “The pearls 
will soon drop from all six sides. Don’t let 
them pass you by. May you have an en- 
joyable and educational experience in their 
gathering." 

The First Scientific Session began at 8:45 
A.M. Tuesday with President John F. Roach 
in the chair. Thirteen papers were read at 
this session on various timely and most in- 
structive subjects. These included: 1 paper 
of the roentgenologic demonstration of tiny 
amounts of intraperitoneal gas; 2 papers on 
gallbladder topics: 4 papers on vascular 
and renovascular conditions; 5 papers of 
oto-orbito-neurologic interest and Paper 13, 
which was the 4ward Paper of the American 
Society of Neuroradiology. 'This last paper 
was co-authored by Drs. Stephen A. Kieffer, 
John M. Wolff, Walter B. Prentice and 
Merle K. Loken, Minneapolis, Minnesota, 
and its title was: "Scinticisternography, in 
Individuals Without Known Neurological 
Disease." 
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encapsulated, avascular and looked and felt 
like a big lobulated cartilaginous mass (Fig. 4). 
The area of hyperostosis in the bone flap was 
drilled to the diploe, revealing no evidence of 
bone invasion. 

After removal of the tumor, the incisions 
were closed. A dural graft was placed in the 
area of the tumor attachment. The neurosur- 
geons were confident that all of the tumor was 
removed and that there was no damage to the 
adjacent brain. The final histopathologic diag- 
nosis was chondroma (Fig. 5). Postoperatively 


the patient recovered completely. 


DISCUSSION 


The bones of the base of the skull de- 
velop from cartilaginous tissues; thus, 
intracranial chondromas and osteochon- 
dromas occurring from the base of the skull 
or paranasal sinuses are not surprising. 
On the other hand, the cranial vault de- 
velops from membranous tissues, and 
chondromas arising from these noncartilag- 
inous structures require some explanation 
of their origin. Metaplastic meningeal 
fibroblasts have the potential for changing 
into chondroblasts. Some meningiomas 
may duplicate all the structures derived 
from the primitive meninx which is already 
in an advanced stage of differentiation. 
They may contain bone, traceable to the 
periosteal component of the "skeleto- 
neural intertissue.”® [n a study of 121 
meningiomas, Lapresle ef al.’ classify men- 
ingiomas by their histologic appearance 
and consider osseous and chondromatous 
tissues as secondary components of one of 
their groups. 





Fic. 4. Gross specimen of the encapsulated, avascu- 
lar, cartilaginous mass. 


Intracranial Solitary Chondroma 69 





Vic. 5. Microscopic section of the lesion demon- 
strating pure chondromatous tissue. 


The surgical and radiographic informa- 
tion from this case would indicate that this 
chondroma originated from the dura mater. 
The tumor probably developed at a very 
slow rate for many years, pressing against 
the left cerebral hemisphere, producing 
minimal symptoms. These cartilaginous 
lesions are avascular, compress the brain, 
but do not invade it. They are similar to 
cartilaginous lesions in other parts of the 
body. 

Despite the lack of meningeal arterial 
supply to the tumor as shown angiographic- 
ally, the preoperative diagnosis was menin- 
gioma. This tumor produced hyperostosis 
of the inner table of the skull with roent- 
genographic characteristics indistinguish- 
able from that of a parasagittal meningioma. 
The association of hyperostosis and menin- 
giomas (25 per cent) is well known. Cush- 
ing? believed that meningiomas invade ad- 
jacent bone, producing osteoblastic activity 
and formation of new bone. Penfield” de- 
scribed the presence of meningiomatous 
cells within the involved bone, believing 
that the new bone was reactive in nature 
and not an integral part of the tumor; 
however, in cases of "en plaque" menin- 
giomas one may find considerable hvper- 
ostosis without invasion of the bone by 
tumor. Ín the case recorded here, the hy- 
perostotic area revealed no evidence of 
tumor cells. 

Normal cartilage could be produced with 
the formation of chondromas or osteo- 
chondromas attached to the dura mater. 
This explanation gains support when it is 
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On Tuesday at 8:30 р.м. the Caldwell 
Lecture was given by Russell H. Morgan, 
M.D., Professor of Radiology, Johns Hop- 
kins School of Medicine; and Radiologist- 
in-Chief, Johns Hopkins Hospital, Balti- 
more, Maryland. The title of his Lecture 
was “The Emergence of Radiology As a 
Major Influence on American Medicine.” 
Doctor Morgan, who is one of the greatest 
scientists Radiology has ever produced, 
gave a brilliant Lecture, masterfully con- 
ceived and authoritatively documented. 

Dr. Morgan was introduced by his illus- 
trious friend and disciple Dr. Robert D. 
Moseley, Professor of Radiology, and Chair- 
man, Department of Radiology, University 
of Chicago, Chicago, Illinois. 

At the conclusion of the Lecture, Pres- 
ident Roach awarded to Dr. Morgan the 
Caldwell Gold Medal, the highest recogni- 
tion of the Society “for meritorious scien- 
tific achievement.” 

The Second Scientific Session began 
Wednesday, September 30, at 8:30 A.M. 
with Dr. Glenn E. Sheline, San Francisco, 
California, First Vice-President of the So- 
ciety in the Chair. At this session again 13 
papers were delivered on various subjects. 
Among them were: I paper on the vector 
principle in the differential diagnosis of 
abdominal masses in the left upper qua- 
drant; 1 paper on inefficient use of x rays 
in diagnostic radiology, another on beam 
quality measurements in diagnostic roent- 
genology; I paper on innovations in an- 
giography; 1 paper on a new biplane an- 
giographic system; and 7 papers on prac- 
tical clinical radiologic topics. Paper 26 was 
the Award Paper of the Society for Pediatric 
Radiology titled: “Plain Skull Roentgeno- 
grams in Head Trauma of Children,” by 
Fred Roberts, M.D., and Charles E. Shopf- 
ner, M.D., Kansas City, Missouri. In this 
paper the authors stated that roentgen 
study of the skull is a common procedure 
in the evaluation of head trauma in children 
mainly because of possible “medicolegal” 
implications, although detection of a frac- 
ture had no significance in the clinical 
management when compared to a control 
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group of children who had head injuries 
but no fracture. In 1969, 570 patients were 
seen for head injury, by the authors, of 
whom 4g, or 8.6 per cent, had fractures. 

Wednesday at 1:30 P.M., reflecting the 
intimate relationship that exists between 
the American College of Radiology and the 
American Roentgen Ray Society, the Col- 
lege presented its traditional “Report from 
the American College of Radiology." Dr. 
Robert W. McConnell, Chairman of the 
Board of Chancellors of the College, acted 
as the Moderator. The “Report” this year 
comprised the following topics, which 
proved of extraordinarily great interest: 
(1) Robert W. McConnell: General intro- 
duction and comments upon productivity 
of Washington office; (2) Robert G. Fraser: 
Problems of medical specialists in Quebec 
with Provincial Medicare Program; (3) 
Stanley M. Wyman: College accreditation 
program under which offices and hospital 
departments of radiology are surveyed; (4) 
James P. Steele: Recent developments in 
technologist affairs; and (5) Clifford Wells: 
The College matching program and the 
Summer preceptorship program. 

At the conclusion of the report Ted F. 
Leigh introduced the most recent cine film 
produced by the College for use in teaching 
medical students, residents and others, 
“Roentgen Anatomy of the Normal Chest,” 
which was shown for the first time at this 
meeting and created a most favorable im- 
pression on the large audience present. 

The Third Scientific Session began Thurs- 
day morning at 8:30 A.M. with Dr. William 
B. Seaman, New York, New York, Chair- 
man of the Executive Council, presiding. 
At this session likewise 13 papers were 
delivered. Of these, $ papers were devoted 
to the latest devices and methods used in 
the roentgenologic examination of intra- 
abdominal organs, I paper was on the 
carpals in congenital disorders, another on 
Waldenstróm's primary macroglobulinemia 
and the remaining 6 papers were on care- 
fully selected subjects of interest to ther- 
apeutic radiologists. These papers dealt 
with such topics as the use of hyperbaric 
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recalled that dural calcification and ossifi- 
cation are commonly found in elderly in- 
dividuals and are considered physiologic. 


SUMMARY 


The rare occurrence of an intracranial 
parasagittal chondroma of dural origin is 
reported. 

The clinical, radiographic and surgical 
features are illustrated. 

The possible etiology of this intracranial 
cartilaginous tumor is reviewed and similar- 
ities to meningiomas are noted. 


Department of Radiology 

University of Kansas Medical Center 
Rainbow Boulevard at 39th Street 
Kansas City, Kansas 66103 


I would like to acknowledge the sugges- 
tions made in the preparation of this paper 
by Arch W. Templeton, M.D., Chairman, 
Department of Radiology, and by John 
Kepes, M.D., Department of Neuropath- 
ology, University of Kansas Medical Center. 
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oxygen, unusual radiation response of var- 
ious inoperable radioresistant tumors, 
second look surgery after radiation therapy 
for advanced cancer of the ovary, intra- 
arterial irradiation of tumors and betatron 
electron beam dosimetry. Paper 39, which 
was the Award Paper of the American Ra- 
dium Society, constituted the climax of this 
extremely informative part of the program. 
The title of Paper 39 was “Radiotherapy of 
the Primary Lymphoma of the Orbit” and 
the authors were Drs. Stanley F. Foster, 
Charles S. Wilson, and Patricia K. Tretter 
of New York City. In this paper the authors 
reviewed the records of 33 cases treated in 
the past 30 years: 30 by orthovoltage ra- 
diotherapy, and 3 by surgery alone. The 
results indicated that good local control can 
be obtained and that in a significant num- 
ber of cases the disease does not generalize. 
Even in those patients who developed gen- 
eralized disease the eve symptoms were 
controlled. Complications of treatment 
were few utilizing orthovoltage technique 
which facilitates adequate shielding of the 
lens and cornea. This valuable paper will be 
published i7 extenso in the February 1971 
issue of the JOURNAL. 

On Thursday at 6:30 p.m. a Cocktail 
Party was held on a beautiful evening, 
among exquisite surroundings “‘at the Pool- 
side." This was followed at 7:30 р.м. in 
the Casanova Room by the Annual Ban- 
quet, which is always the highlight of the 
Social Activities of the Society. President 
Roach, after introducing the newly elected 
officers and their wives, presented the 
greatly appreciated Awards to the winners 
of outstanding Scientific Exhibits. After 
this brief ceremony “without speeches" 
(except the scintillating aphorismal radio- 
logic anecdotes of Dr. Lopez), there was a 
most entertaining floor show and a pleasant 
evening of dancing. 

On Friday morning, the Fourth and last 
Scientific Session began again at 8:30 
A.M., and was presided over by Dr. Hymer 
L. Friedell, Cleveland, Ohio, Second Vice- 
President of the Society. The remaining 13 
papers which were read at this Session con- 
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sisted of: 4 papers on topics of the gastro- 
intestinal tract; I on optimum doses in 
excretory urography; 2 on pulmonary con- 
ditions; 2 on mammography; 1 on the adult 
symphysis pubis and 3 on subjects of nu- 
clear medicine. The placing of such mis- 
cellaneous papers on the same program was 
amply justified by the large attendance 
which was still present when the meeting 
was adjourned until the Seventy-second 
Annual Meeting, which will be held in 
Boston, Massachusetts, September 28- 
October 1, 1971. 

The Section on Instruction was again 
under the directorship of Dr. Harold O. 
Peterson, who invited a distinguished 
Faculty of 48 Instructors to give formal 
courses of greatest contemporary interest, 
but at the same time allowing for informal 
discussions from those attending. There 
were I3 periods of 90 minutes each on 
Tuesday, Wednesday and Thursday, and 
10 periods on Friday, or 49 periods alto- 
gether, 14 of which were double periods of 
the same course. The arrangement of the 
courses was excellent and most of them 
were completely “sold-out.” 

The Scientific Exhibits this year were 
most outstanding and for the first time in 
the Society’s history overflowed the avail- 
able facilities. Dr. Richard G. Lester and 
his Committee express their sincerest re- 
gret to the many authors whose projected 
exhibits could not be accommodated be- 
cause of space limitation. A detailed descrip- 
tion of the displayed exhibits is given in the 
following pages of this issue of the JourNat. 
The Society is greatly indebted toDr. Lester 
and his able Committee for their untiring 
effort in assembling these splendid exhibits. 

The Technical Exhibits, arranged under 
the expert guidance of Mr. Clifford Sher- 
ratt, Honorary Member, and Dr. Ernst F. 
Lang, Manager of the Annual Meeting, 
likewise were magnificent and of greatest 
instructive value. An account of these ex- 
hibits with a detailed list of the exhibiting 
firms is also given in this issue of the 
JOURNAL. 

The Chairman of the Committee on 
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FALSE POSITIVE BRAIN SCAN ASSOCIATED WITH 
FEBRILE CONVULSIONS* 


By M. L. NUSYNOWITZ, LTC, MC, USA, and R. W. CLARK, MAJ, MC, USA 


EL PASO, TEXAS 


ADIOPERTECHNETATE brain scin- 

tillation scanning, because of its high 
diagnostic accuracy, low radiation dosage, 
and benignity, has become a screening 
method for the evaluation of cerebral le- 
sions. Its sensitivity to approximately 85 
per cent of documented neoplasms and a 
high percentage of non-neoplastic lesions is 
well appreciated, and the rate of false 
negative results is acceptable in view of the 
simplicity of the technique. The presence of 
a false positive result is relatively uncom- 
mon with this procedure; we recently had a 
patient in whom the radiopertechnetate 
brain scan led to extensive diagnostic 
studies with negative findings. 


REPORT OF A CASE 


R. J., William Beaumont General Hospital 
34-0104-26-08, a 14 month old white girl, was 
admitted on March 25, 1968 for evaluation and 
treatment of a focal seizure. For 3 weeks prior 
to admission she had been treated with anti- 
biotics and symptomatic measures for bilateral 
otitis media. On the day of admission she de- 
veloped lethargy, irritability, and fever to 103.4° 
F. While being examined, the child developed 
convulsions consisting of oculogyric movements, 
tonic movements of the right arm and leg, and 
incontinence; these were immediately controlled 
with appropriate medications. Positive physical 
findings included infection of the left tympanic 
membrane and evidence of oropharyngeal in- 
flammation. The neurologic examination re- 
vealed obtundation, bilateral pupillary con- 
striction, and symmetrically depressed deep 
tendon reflexes. The patient was maintained on 
anticonvulsant therapy without further dif- 
ficulty. 

Laboratory studies revealed that the follow- 
ing were normal: white blood cell and differ- 
ential counts, blood glucose, serum calcium, 
phosphate, and electrolytes, urinalysis, cerebro- 
spinal fluid examination, and chest and skull 


roentgenograms. Cultures of the nose, throat, 
urine, and cerebrospinal fluid revealed no 
pathogenic organisms. The electroencephalo- 
gram was interpreted as showing diffuse slow 
wave activity, slightly more pronounced on the 
left. Echoencephalography was normal. Brain 
scanning performed on March 29, 2 days after 
the patient became afebrile, using 2 mc of 
radiopertechnetate administered intravenously 
and an Anger camera as the imaging device, 
showed definite abnormality in the temporal 
region in the midline (Fig. 1). Repeat brain 
scanning 11 days later showed identical results. 
As a consequence of the electroencephalogram 
and brain scan, pneumoencephalography was 
performed with completely negative results. 
The patient has since been followed for 1 year, 
during which time she has had absolutely no 
difficulty. Repeat echoencephalography and 
brain scanning IO months after the initial 
episode were normal (Fig. 2). 


DISCUSSION 


In retrospect, we feel that the abnor- 
mality initially noted on the brain scan 
represents concentration of radiopertech- 
netate bv the choroid plexus. It is esti- 
mated that between т and 5 per cent of pa- 
tients undergoing radiopertechnetate brain 
scanning will demonstrate markedly in- 
creased activity in the region of the choroid 
plexus which may lead to a false positive 
interpretation.! The prior administration 
of perchlorate will presumably block the 
choroidal concentration of radiopertechne- 
tate and eliminate false positive scans on 
this basis. Unfortunately, we did not ad- 
minister perchlorate during our studies. 
However, the patient’s clinical course and 
normal repeat brain scan study (again with- 
out perchlorate) supports our contention 
that choroid plexus concentration of the 
radiopertechnetate was indeed responsible 
for the initial abnormal study. We sub- 


* From the Radioisotope-Endocrine and Research and Development Services, William Beaumont General Hospital, Fl Paso, Texas. 
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Local Arrangements was Dr. David Kirsh, 
with charming Mrs. David Kirsh acting 
as Chairman of the Ladies’ Committee. 
The attractive social activities prepared 
for this year’s Annual Meeting were 
beautifully narrated in a little brochure 
titled “American Roentgen Ray Society— 
Ladies’ Program 1970” by Ruth B. Alt- 
man, poetically inspired wife of Dr. Donald 
Н. Altman. The detailed program included: 
Tuesday, a visit to Coconut-Grove, which 
is Miami’s art colony, luncheon at the 
Country Store, and a cruise to VillaViz- 
caya, Miami’s famous Italian “Villa,” 
named after the Spanish ship, Caravel 
"Vizcaya," and built in 1912-1917 by 
James Deering, co-founder of International 
Harvester, employing nearly 1,000 artisans; 
Wednesday, a visit to fantastic Seaquar- 
ium, located on Key Biscayne, with all 
kinds of sea-life, performing seals and dol- 
phins, and iguanas from the Lost Islands, 
seen from Monorail or Aquafoil; and Thurs- 
day, a tour of the Parrot Jungle, with its 
exotic parrots, macaws, cockatoos, graceful 
flamingos and other dazzling tropical birds. 
And "there were many more things to do 
and see." The Society is deeply apprecia- 
tive to both Hospitality Committees for 
these unusual arrangements. 

On Monday, September 28, the Annual 
Golf Tournament for members of the 
Society and their guests was held at the 
Country Club of Miami. Competition was 
for the Willis F. Manges Trophy (low net) 
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and the Exhibitors’ Trophy (low gross). 
The play, which was on one of the most 
scenic courses of the country, on a beauti- 
ful day under sunny skies was followed in 
the evening bv cocktails and the tradi- 
tional Annual Golf Dinner. Dr. Ralph 
M. Caulk, Past President of the Society 
and ardent golf enthusiast, with the aid 
of Dr. Carl Balli and the Local Golf 
Committee, made all the necessary arrange- 
ments. The Tennis Tournament was held 
on the same day at the North Shore Tennis 
Center with Dr. Andre Capi in charge. 

The Committee on Press Relations, with 
Dr. Richard E. Litt as Local Chairman, 
ably assisted by Mr. Charles Honaker, 
Director of Public Relations of the Ameri- 
can College of Radiology, conducted the 
press and public relation activities with 
finesse and great efficiency. 

'The Society expresses its sincerest thanks 
to the Miami Convention Bureau and the 
Management and Staff of the Deauville 
Hotel, for the efficient registration and the 
courteous service rendered under the diffi- 
cult circumstances of our time. 

To President Roach, the Society ex- 
tends its warmest congratulations for 
the grandest Annual Meeting in the 
Society's history. ““The pearls dropped from 
all six sides" and there was "an enjoyable 
and educational experience in their gather- 
ing. 


TRAIAN LeucuTtia, M.D. 
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lic. 1. Anterior, posterior, left and right lateral brain scintiphotographs showing abnormal accumulation « 
radiopertechnetate in the region of the choroid plexus. 


scribe to the recommendation of Witcofski 
et al? that perchlorate should either be used 
routinely or prior to confirmatory repeat 
studies. Finally, it is interesting to specu- 
late on the role of the febrile and/or con- 
vulsive state in altering the physiology of 
the choroid plexus relative to the accumula- 
tion of radiopertechnetate. 


SUMMARY 

А 14 month old girl had an abnorm: 
brain scan associated with a febrile cor 
vulsion. We consider this a false positiv 
result since further diagnostic evaluatio 
and a brain scan performed 10 months late 
were normal. The brain scan abnormalit 
was located in the region of the choroi 
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HE SCIENTIFIC EXHIBITS of the 

Seventy-first Annual Meeting of the 
American Roentgen Ray Society held at 
the Deauville Hotel, Miami Beach, Florida, 
September 29-October 2, 1970, were nu- 
merically the largest and most instructive 
in the Society's history. They were located 
in the decorous Peacock-Alley, overflowing 
into part of Napoleon Room 3, and—as in 
former vears—many of them comple- 
mented the Scientific Essays on the same 
subject presented at the Scientific Ses- 
sions. 

Dr. Richard G. Lester, Chairman, and 
Drs. Raymond E. Parks and James F. 
Martin, Members of the Scientific Ex- 
hibits Committee, who spared no time or 
effort in assembling these splendid ex- 
hibits, have been amply compensated by 
the great interest of the unusually large 
number of visitors who spent considerable 
time in studying these exhibits. 

The secret Committee on Awards must 
have had a very difficult task in evaluating 
each exhibit and selecting those most 
meritorious for the customary Awards. 
One Gold Medal, 1 Silver Medal, 1 
Bronze Medal and то Certificates of Merit 
were awarded. 

The following is a list and a brief de- 
scription of each Scientific Exhibit dis- 
played at this year’s Annual Meeting. 


Gorp MEDAL 


Azygous Arch and Its Pleural Reffec- 
tions—Roentgen Anatomic Correlations. E. 
Robert See i M.D., Joseph V. Scri- 
vani, M.D., and Joseph Martino, M.D., 
State University of New York, Upstate 
Medical Center, Syracuse, New York. 

The posterior portion of the right 
mediastinal pleura is draped over the arch 
of the azygous vein and extends cephalad 
and caudad in intimate relationship to 
the esophagus, right paratracheal and 


subcarinal lymph nodes, the vagus nerves 
and other vital structures. 

The interfaces produced between these 
pleural planes and right lung are altered 
by lymphadenopathy, esophageal tumors, 
dilatation of the azvgous vein, enlarged 
left atrium and some other conditions. 

The pathologic anatomy was correlated 
with roentgen appearances and the prin- 
ciple of the esophago-azygous recess was 
re-emphasized. 

The exhibit was authoritatively docu- 
mented by appropriate roentgenograms, 
color photographs, and pertinent anatomic 
cuts of gross specimens and many very 
beautiful drawings in various colors, de- 
picting the very close correlation that 
existed between the pathologic, anatomic 
and roentgenographic approach. 


SILVER MEDAL 


Intrauterine Fetal Transfusions. James 
W. Lecky, M.D., William W. Olmsted, 
M.D., and Richard A. Bashore, M.D., 
UCLA School of Medicine, Los Angeles, 
California. 

Erythroblastosis fetalis is a disease of 
the fetus and newborn caused by in- 
compatibility between the fetal and ma- 
ternal blood. Rh+ fetal red blood cells 
(RBC) enter the maternal circulation via 
the placenta, resulting in the formation of 
maternal antibodies. The antibodies, in 
turn, cross the placenta and cause the 
destruction of fetal RBC. The disease may 
vary from mild anemia to anemia severe 
enough to cause in utero death. 

The Exhibitors performed 241 intrauter- 
ine fetal transfusions (IUFT) in 120 pa- 
tients with erythroblastosis fetalis. 

The indications for transfusion and an 
explanation of the Liley Titer Curve were 
presented. 

Color photographs and roentgenograms 
of the technique were shown in conjunction 
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Fic. 2. Same views 10 months later showing normal results. 


plexus and, presumably, perchlorate pre- 
treatment would have prevented the false 
positive result due to accumulation of ra- 
diopertechnetate. 


Martin L. Nusynowitz, LTC, MC 

Department of Medical Research and Development 
William Beaumont General Hospital 

El Paso, Texas 79920 
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with a physical display of the catheter- 
needle system. 

Errors in intrafetal position were dis- 
cussed. 


Bronze MEDAL 


A Unique Radiographic Demonstration of 
Lumbar Vertebral Anatomy. Howard J. 
Barnhard, M.D., and Doyne Dodd, with 
the Technical Assistance of Jack Rush, 
R.T., and Jeannette Baskin, R.T., and 
Calvin Jackson, University of Arkansas 
Medical Center, Little Rock, Arkansas. 

This exhibit was designed to demonstrate 
normal vertebral anatomy, using a unique 
approach. For presentation purposes a 
“building block” format was used. To the 
plain lumbar vertebral body were “added” 
various vertebral appendages, until the 
vertebra was completed. Subtraction films 
below each new roentgenogram clearly 
demonstrated which structure was added. 
The contribution of each structure to the 
roentgenographic image was shown in 
anteroposterior, lateral and both oblique 
views. 

The approach was shown with both an 
isolated lumbar vertebra and another series 
with an intact vertebra above and below. 

The opinion was expressed that the 
teaching value alone justifies the approach. 
However, new information gained is an- 
other advantage as shown by the following 
examples: 

(1) LAO subtraction reveals that the 
pedicle contributes somewhat more than 
just the sharply defined oval density seen 
on the plain roentgenogram. 

(2) In the oblique views the addition of 
the transverse process is seen to add con- 
siderable density to the anterior margin of 
the oval shadows that forms the “eye” of 
the Scotty dog. Thus the “eye” consists of 
both pedicle and transverse process. 


CERTIFICATES OF MERIT 


1. The Roentgen Diagnosis of the Ischemic 
Gut. Denis C. Adler, M.D., and M. Hal- 
pern, M.D., Los Angeles County, Uni- 
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versity of Southern California Medical 
Center, Los Angeles, California. 

The routine roentgen manifestations of 
the ischemic bowel were presented using 
plain film roentgenograms and barium 
examination. 

Reversible vascular occlusion, segmental 
infarction, ischemic colitis and bowel 
gangrene were demonstrated. 

The correlation of these changes with 
arteriographic findings was discussed and 
the role of arteriography in the diagnosis of 
ischemic colon disease was evaluated. 

2. Roentgen Appearance of Pulmonary 
Vascularity in the Diagnosis of Heart 
Disease. James T. T. Chen, M.D., Michael 
Paul Capp, M.D., Irwin S. Johnsrude, 
M.D., Jack K. Goodrich, M.D., and Rich- 
ard G. Lester, M.D., Duke University 
Medical Center, Durham, North Carolina. 

Changes in the pulmonary vasculature 
faithfully reflect the underlying cardiac 
disease. Careful analysis of the pulmonary 
vascularity is one of the most important 
processes toward accurate roentgen diag- 
nosis of the circulatory system. 

The purpose of this exhibit was to illus- 
trate the specific patterns of pulmonary 
vascular alteration in different cardiac 
conditions, congenital and acquired. 

For example, leftward streaming of the 
pulmonary blood flow is the hallmark of 
valvular pulmonary stenosis and upward 
streaming is diagnostic of severe mitral 
stenosis. The roentgenograms were sup- 
plemented by angiocardiograms and lung 
scans whenever necessary. 

There was a scientific essay on the same 
subject. 

3. Quantitation Transmission Radi- 
ography As an Index of Regional Ventila- 
tion. Ronald С. Evens, M.D., Mustafa 
Adatepe, M.D., Rex Hill, M.S., Joanne 
Markham, B.S., and E. James Potchen, 
M.D., Mallinckrodt Institute of Radi- 
ology, Washington University, St. Louis, 
Missouri. 

A new technique using quantitative 
transmission radiography affords a clinical 
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CEREBROSPINAL FLUID (CSF) SCANNING: 
CISTERNOGRAPHY* 


By A. EVERETTE JAMES, JR., М.р. FRANK Н. DELAND, FRED J. HODGES, III, 
and HENRY N. WAGNER, JR., 
with the assistance of WENDY A. NORTH, M.I.R. 
BALTIMORE, MARYLAND 


SSESSMENT of cerebrospinal fluid 
dynamics by means of radioactive 
materials introduced into the subarach- 
noid space is increasing. Because of the 
improvement in imaging techniques and 
the development of new radiopharmaceuti- 
cals, the quality of the information is im- 
proving and specific structures can now be 
identified. The anatomic information pres- 
ent in the radioisotopic image and the 
patterns of cerebrospinal fluid (CSF) flow 
provide a basis for assessment of abnormal- 
ities of CSF movement and resorption. 


GENERAL PRINCIPLES 


The distribution of cerebrospinal fluid is 
graphically depicted by scanning or scintig- 
raphy after the introduction of an ap- 
propriate radiopharmaceutical into the 
subarachnoid space.? 4/9104 This space nor- 
mally contains approximately 120-160 ml. 
of cerebrospinal fluid; some 22-40 ml. are 
within the ventricular system.” 4.27 With- 
in the skull, the different regions of the 
subarachnoid space vary greatly in size, 
being small or absent over the summits of 
the cerebral convolutions and large where 
the brain does not follow closely the con- 
tour of the skull55212955 Areas of the 
subarachnoid space which contain more 
radiopharmaceutical during cisternography 
are readily seen in the images." 

Although it has been thought in the past 
that cerebrospinal fluid is produced only in 
the ventricular choroid plexuses, CSF is 
probably produced throughout the sub- 
arachnoid space. The greatest volume is 
probably produced in the third and lateral 
ventricles. Movement of cerebrospinal fluid 


is well demonstrated at cisternography.?.? 
There is experimentally a demonstrable 
net flow of cerebrospinal fluid from the 
ventricles to the remainder of the sub- 
arachnoid space. The rapid movement 
of radiopharmaceuticals from the ventricles 
to the region over the cerebral convexity, 
when injected intraventricularly, docu- 
ments this net flow. CSF movement is 
probably from areas of greatest CSF pro- 
duction to areas of greatest resorp- 
tion.?2555 After injection intrathecally in 
the lumbar region, the movement of radio- 
pharmaceuticals into the cranial area 
suggests that currents within the CSF 
do occur as more than random movement 
of the radiopharmaceutical is seen. 

Since cerebrospinal fluid is in osmotic 
balance with blood, diffusion of injected 
material out of the subarachnoid space 
through the subarachnoid membrane occurs 
readily for most substances. Large protein 
molecules diffuse slowly out of the CSF 
space, whereas small molecules and ions are 
readily exchanged across the arachnoid 
membrane.? For this reason, human serum 
albumin (molecular weight, 70,000) has 
been labeled with radionuclides (Table r) 
for ventriculography and cisternography. 
The albumin molecule does not diffuse 
readily through the subarachnoid mem- 
brane and 1s, during the period of study, 
confined to the subarachnoid compart- 
теп. Molecules smaller than albumin 
such as Yb'* diethylenetriaminepenta- 
acetic acid (molecular weight 600) will also 
remain temporarily localized to the sub- 
arachnoid space during cisternography. 
Because CSF movement may be assessed 


* From the Division of Nuclear Medicine, Department of Radiological Sciences, The Johns Hopkins Medical Institutions, Balti- 


more, Maryland. 
"This study was supported by U.S.P.H.S. Grant G.M. 10548. 


T Advanced Academic Fellow of James Picker Foundation on Recommendation of the Committee on Radiology, NAS-NRC. 
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assessment of regional pulmonary ventila- 
tion in man. This has been useful as an 
adjunct to perfusion lung scintiscanning 
by identifying the change in thoracic den- 
sity during respiration, allowing distinc- 
tion of some patients with altered regional 
perfusion due to inhomogeneous ventila- 
tion from those with normal ventilation 
and diminished perfusion due to pulmonary 
embolism. 

The method proposed is far simpler than 
either radioactive gas or particle inhalation 
techniques. 

In addition, the computer processing 
may well permit data storage and computer 
interpretation. 

The early recognition of alterations in 
ventilation in a large screened population 
may assist in the early diagnosis of dis- 
ordered regional pulmonary function as 
has been seen in bronchogenic carcinoma 
and pulmonary emphysema. 

The method was exhibited and clinical 
examples of its usefulness were shown. 

There was a scientific essay on the same 
subject. 

4. Positive Contrast Orbitography. Wil- 
liam N. Hanafee, M.D., Robert S. Hepler, 
M.D., and Carl G. Coin, M.D., UCLA 
Center for the Health Sciences, Los Angeles, 
California. 

Positive contrast orbitography, with 
image intensification control for needle 
placement, has proven exceedingly helpful 
in localizing infiltrating lesions of the orbit 
and tumors about the orbital apex. This 
fact was amply demonstrated in the exhibit. 

Fluoroscopy confirms satisfactory place- 
ment of the contrast material as well as 
aids in identifying increased resistance at 
tumor locations. 

There was a scientific essay on the same 
subject. 

5. The Roentgenologic Evaluation of Post 
Tracheostomy Lesions. A. Everette James, 
Jr., M.D., Alfred L. Weber, M.D., Jack W. 
Bowerman, M.D., Murray L. Janower, 
M.D., Alexander S. MacMillan, Jr., M.D., 
and Hermes C. Grillo, M.D., Johns Hop- 
kins Hospital, Baltimore, Maryland. 
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Roentgenologic methods are excellent 
for the evaluation of post-tracheostomy 
complications. Both the abnormal anatomy 
and altered physiology can be graphically 
depicted. The advent of the balloon cuffed 
tracheostomy tube to insure an airtight 
system for mechanically assisted respira- 
tion has led to an increase in the number of 
post-tracheostomy complications and has 
given rise to tracheal abnormalities pe- 
culiar to this type of tracheostomy tube. 

Recent developments in surgical tech- 
niques of tracheal reconstruction have 
made 1t possible to definitely repair these 
abnormalities. This was demonstrated in 
the exhibit. 

6. Үр DTPA: A Versatile Radio- 
pharmaceutical. A. Everette James, Jr., 
M.D., Fazle Hosain, Ph.D., Frank H. 
DeLand, M.D., and Henry N. Wagner, Jr., 
M.D., Johns Hopkins Medical Institu- 
tions, Baltimore, Maryland. 

Ytterbium 169 Diethylenetriaminepenta- 
acetic Acid (DTPA) is found to be a versa- 
tile radiopharmaceutical and is utilized for 
renal and neurologic scanning procedures. 

Yb! 15 a rare earth element of the 
lanthanon group that forms a physio- 
logically stable chelate with DTPA. This 
radiopharmaceutical has a long physical 
half life (32 days) and a short biologic 
half life (1-2 hour plasma clearance, Io 
hours retention in the cerebrospinal fluid 
compartment), high photon yield (63 X 10? 
photons per rad whole body dose), and 
rapid excretion as a glomerular substance 
resulting in low radiation dose to the pa- 
tient. Although the gamma spectrum is 
complex, the 177 and 198 kev. photons are 
suitable for imaging either with a scintil- 
lation camera or rectilinear scanner. 

The use of Yb? DTPA for brain, renal, 
and cerebrospinal fluid scanning as well 
as determination of GFR and extracellular 
fluid volume was illustrated. 

7. 4 Computer Controlled Color Coded 
Scintigram Display System. Carl Jansen, 
M.D., Ralph Adams, B.A., Ernest J. 
Braun, M.D., and Charles Finney, M.S., 
Department of Radiation Therapy and 
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for as long as 48 to 72 hours after injection, 


a radionuclide with an effective half life of 


10 hours or longer is preferred. 

When the radiopharmaceutical is in- 
jected intrathecally into the lumbar sub- 
arachnoid space, it normally reaches the 
basal cisterns in 1—7 hours, the frontal poles 
and sylvian fissures in 3-6 hours, the 
cerebral convexities by 12 hours, and the 
sagittal sinus area by 24 hours.®! Follow- 
ing an intrathecal spinal injection, radio- 
activity is not normally detected in the 
ventricular system, probably reflecting the 
net CSF flow from the ventricles into the 
remainder of the CSF space. The radio- 
nuclide appears to flow normally into all 
anatomic structures entered by CSF ex- 
cept the ventricles." Movement of radio- 
activity within the CSF compartment is 
not influenced by posture or activity of the 


patient, nor by barbotage at the time of 


injection. When large volumes of injected 
material are used, movement is more rapid. 
Flow of injected radiopharmaceutical has 
been observed to be faster in younger 
patients. 

When radioactivity is introduced directly 
into the ventricular system, it normally 
appears in the cisterna magna and basal 
cisterns within minutes, confirming the 
results of Dandy and Blackfan, who used 
dyes to monitor CSF movement? From 
the basal cistern area, movement of the 
radioactivity is similar to the movement 
observed after intrathecal injections in the 
lumbar area. Cerebrospinal fluid movement 


TABLE I 


RADIONUCLIDES UTILIZED FOR CISTERNOGRAPHY 
AND VENTRICULOGRAPHY 








I?1—human serum albumin 
I?—autologous spinal fluid protein 
Tc?*™—pertechnetate 
'Tc??»—human serum albumin 
Ga*5—ethylenediamine tetraacetic 
As''—sodium arsenate 
In'3Ím— colloid 
Yb- DTPA—diethylenetriaminepentaacetic 
(DTPA) 


acid 


acid 
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from the basal cisterns of the skull to the 
area of maximum resorption (parasagittal 
region) i is mainly through the anterior com- 
municating pathways (Fig. 1). Flow of the 
CSF as reflected by radionuclide movement 
is both by a central and more superficial 
route to the parasagittal region. The central 
flow of radioactivity consists of two princi- 
pal routes; one superiorly from the supra- 
sellar cistern through the cisterna lamina 
terminalis to the callosal cistern where it 
then passes into the interhemispheric cis- 
tern medially and then upward to the para- 
sagittal area. The more inferior of the 
pathways is from the basal cisterns to the 
quadrigeminal cistern (c. quadrigemina) by 
way of the ambient cisterns. From the 
quadrigeminal plate cistern the radio- 
nuclide passes to the posterior portion of 
the callosal cistern and again between the 
cerebral hemispheres in the interhemispher- 
ic cistern to the parasagittal region (Fig. 1). 

The lateral pathway of CSF flow is 
through the sylvian cisterns that occupy 
the space between the posterior surface of 
the frontal lobes and the anterior surface of 
the temporal lobes. From the sylvian cis- 
tern the radionuclide flows out over the 
cerebral convexity to the parasagittal 
region. The cisterns appear to communicate 
freely. They are visualized because of the 
radionuclide they contain.2°- 

The posterior pia-arachnoid limiting 
membrane, which almost always prevents 
free egress of air during pneumoencephal- 
ography over the posterior and lateral as- 
pects of the cerebellar hemispheres, does 
not appear to alter the movement of in- 
jected radioactivity. Radioactivity is seen 
surrounding the cerebellum. However, 
temporary or transient cessation of move- 
ment of radioactivity in a small area may 
not be detected. Resolution of anatomic 
detail does not permit identification of deli- 
cate structures such as the limiting mem- 
brane of Liliquist anteriorly and repeated 
monitoring by frequent imaging has not 
been done in humans. 

This free movement of radionuclide into 
the entire CSF space, except the ventricles, 
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Nuclear Medicine, Loma Linda Univer- 
sity, Loma Linda, California, and White 
Memorial Hospital, Los Angeles, Califor- 
nia. 

A computer controlled system was de- 
scribed for the production of scintigrams 
from the Anger camera as a series of color 
coded isocount displays. 

Comparison of color coding with the con- 
ventional gray scale was illustrated with 
scintigrams. 

8. Lung Changes in Left Heart Failure. 
William T. Meszaros, M.D., 104 S. Michi- 
gan Avenue, Chicago, Illinois. 

There is a wide spectrum of lung changes 
in left heart failure. 

A classification of these changes was 
presented. 

The early findings were stressed and 
some uncommon manifestations were il- 
lustrated. 

9. Radiologic Manifestations of Primary 
Macroglobulinemia. Roger R. Renner, 
M.D., James J. Condon, M.D., and 
Douglas A. Nelson, M.D., State University 
of New York, Upstate Medical Center, 
Syracuse, New York. 

Cases of primary macroglobulinemia 
were first described by Jan Waldenstróm 
in 1944 as a possible variant of multiple 
myeloma. 

Since then over 400 cases have been re- 
corded, and this disease is now recognized 
as part of the malignant myeloproliferative 
spectrum. 

The exhibit gave a short, concise sum- 
mary of the clinical and pathologic findings 
and showed a variety of abnormal roent- 
genographic changes that may occur. 

All systems may be affected, but more 


frequent roentgenographic findings are. 


found in the reticuloendothelial system 
and the chest. 

There was a scientific essay on the same 
subject. 

10. Herntography; Radiologic Investiga- 
tion of Inguinal Hernia. Leonard E. 
Swischuk, M.D., and Teresa M. Stacy, 
M.D., Children’s Memorial Hospital, Okla- 
homa City, Oklahoma. 
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Herniography is a simple and informa- 
tive procedure which is of considerable aid 
in the assessment and identification of in- 
guinal hernias and communicating and 
non-communicating hydroceles. (1) It can 
confirm the clinical diagnosis of hernia or 
communicating hydrocele (potential her- 
nial sac). (2) It can identify a potential 
hernial sac (communicating hydrocele) 
after the hernia has been spontaneously or 
otherwise reduced, or when the presence of 
a hernia or hernial sac is in doubt clinically. 
(3) It can identify an unsuspected hernia or 
potential hernial sac (communicating hy- 
drocele) on the opposite side. (4) It can 
differentiate between incarcerated hernia 
and non-communicating hydrocele. (5) It 
can establish the presence of a testicle. (6) 
It can probably demonstrate tumors of the 
spermatic cord. 

The technical factors, normal anatomy, 
pitfalls, and complications were discussed, 
and case examples were shown. 


OTHER EXCELLENT EXHIBITS 


Pediatric Case of the Day. Donald H. 
Altman, M.D., Richard E. Litt, M.D., 
and Leonard A. Greenberg, M.D., Variety 
Children’s Hospital, Miami, Florida. 

A different Pediatric Case was presented 
each day. The history and pertinent films 
permitted a single diagnosis. 

The answer was given the following day 
with a discussion and color demonstration 
of the pathology. 

A reward was given to all correct diag- 
nosticians. 

Ventriculo-Venous Cerebrospinal Fluid 
Shunts: Radiologic Analysis. Jeremy Alt- 
man, M.D., and Alton Everette James, Jr., 
M.D., The Johns Hopkins Medical Insti- 
tutions, Baltimore, Maryland. 

Increased interest and technical im- 
provements in treatment of hydrocephalus 
by shunting excess ventricular fluid into the 
blood stream make it mandatory that the 
radiologist be familiar with the normal 
appearance and manifestations of atten- 
dant complications of the various devices 
used. 
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results in homogeneous 
radioactivity on the delayed studies. 


RADIOPHARMACEUTICALS 


Several radiopharmaceuticals have been 
employed in cisternography and ventri- 
culography. They offer varied properties 
(half life, molecular size, energy...) that 
can in different clinical situations be used 
advantageously °!8!° (Table 1). Suitable 
effective half life determines the usefulness 
of a radiopharmaceutical for delayed stud- 
les (24, 48 and 72 hours) when assessment 
of flow over the cerebral convexities and 
absorption of CSF in the parasagittal area 
are of primary interest.’ This is one reason 
D? (T 1/2=8.3 days) has been the most 
commonly employed radionuclide for cis- 
ternography. By labeling human serum 


distribution of 


albumin (HSA) with [!, a radiopharme- 
ceutical is obtained which, when properly 
introduced: (1) remains localized to the 
subarachnoid space for the period of the 
study; (2) does not appear to physiologi- 
cally alter the CSF flow; and (3) in small 
(less than 4 mg.) amounts causes no sig- 
nificant meningeal reaction. The gamma 
energy of I?.HSA (3 364 kev.) is suitable 
for rectilinear scanning Mea acceptable 
images can be obtained with the scintilla- 
tion camera, even though the energy is not 
optimum for this detection device. The 
chief disadvantage of I?-HSA is the limita- 
tion of the amount of injected albumin 
which limits the amount of injected 
radioactivity (usually roo uc). The other 
commonly employed radiopharmaceutical, 
Tc?" labeled serum albumin, has both 


862 The Scientific Exhibits 


This was amply demonstrated by- the 
Exhibitors. 

Angionephrotomography and Subtraction: 
Relative Value in Renal Mass Lesions. 
Christos A. Athanasoulis, M.D., Shiv 
Navani, M.D., Ernest J. Ferris, M.D., and 
Jerome H. Shapiro, M.D., Boston City 
Hospital & University Hospital, Boston, 
Massachusetts. 

Avascular and hypovascular neoplasms 
of the kidney must be differentiated from 
simple renal cysts. 

At Boston University Medical Center, 
unless a mass investigated by selective 
renal angiography is obviously vascular, 
angionephrotomography is routinely per- 
formed. 

The relative value of this procedure as 
well as subtraction in the differential diag- 
nosis of renal masses was presented. 

A Means of Reducing Radiation Exposure 
from Technetium Generator Operations. Huey 
D. Barnett, B.S., C. Craig Harris, M.S., 
and Jack K. Goodrich, M.D., Duke Uni- 
versity Medical Center, Durham, North 
Carolina. 

Technicians working in a nuclear medi- 
cine laboratory are being exposed need- 
lessly to low energy radiations of tech- 
netium ggm. 

Possible reasons for this are: a false sense 
of security related to overfamiliarity and 
repetitious use; lead bricks are cumbersome 
to use and rather expensive; and there is 
a need for good visibility. 

The Exhibitors have devised a shield, 
adapted from the design of radium shields, 
using a plastic cell filled with a saturated 
solution of lead perchlorate. This shield 
has proven effective, easy to construct, 
and relatively inexpensive. 

The exhibit demonstrated the physical 
appearance and shielding properties of 
this device. The fabricating methods were 
also explained. 

Control of Gastrointestinal Hemorrhage by 
Selective Mesenteric Arterial Drug Infusion. 
Stanley Baum, M.D., and Moreye Nus- 
baum, M.D., Graduate Hospital of the 
University of Pennsylvania, Philadelphia, 


Pennsylvania. 
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This exhibit described the authors’ ex- 
perience with the pharmacologic control 
of portal hypertension by means of selec- 
tive infusion of vasopressin directly into 
the superior mesenteric artery. 

The laboratory work as well as several 
representative case reports of patients with 
bleeding esophageal varices, successfully 
managed by the infusion of vasopressin 
into the superior mesenteric artery was 
presented. 

The technique has also been used in 
patients bleeding from arterial and capil- 
lary causes, such as peptic ulcers, stress 
ulcers and hemorrhagic gastritis. Repre- 
sentative cases of this group were also 
illustrated. 

Intravenous Urography—Fact O Fiction. 
Joshua A. Becker, M.D., and Bruce L. 
McClennan, M.D., College of Physicians & 
Surgeons, Columbia University, New York, 
New York. 

With the introduction of high dose urog- 
raphy a considerable amount of confusion 
has occurred as to the appropriate dose for 
optimal diagnostic studies of the urinary 
tract. 

The exhibit covered the dosage levels of 
0.5, 1.0, and 2.0 cc./Ib. of contrast material 
and correlated the quality of the urogram 
to this. 

Also, the parameters of blood attenua- 
tion curves, urine contrast concentration, 
blood pH changes, and serum electrolyte 
changes in normal renal function were re- 
viewed. 

The effect of initial urine osmolality and 
the administration of either sodium or 
methylglucamine salts contrast material 
were discussed. 

Diagnostic Criteria in Hypotonic Duo- 
denography. Karl T. Benedict, M.D., Jo 
seph T. Ferrucci, Jr, M.D., S. Boyd 
Eaton, M.D., and Donald J. Fleischli 
M.D., Massachusetts General Hospital, 
Boston, Massachusetts. 

This exhibit illustrated duodenographic 
findings in benign and malignant condi- 
tions of the pancreas and duodenum. 

Examples of mass lesions, strictures and 
mucosal fold abnormalities have been 
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desirable and undesirable properties. The 
short half life (6 hours) and pure gamma 
emission of Tc?» permit larger doses (1—4 
mc Tc? versus 100 uc I), higher specific 
activity, and greater photon yield. The 
gamma energy of 140 kev. is optimum for 
scintillation camera imaging and suitable 
for rectilinear scanning. However, a short 
half life is not suitable for monitoring the 
CSF flow when delayed studies are re- 
quired." Tc serum albumin has, there- 
fore, found its greatest usefulness in those 
studies where anatomic detail and short 
term observations are desired. Tc?" 
pertechnetate has been advantageously 
employed for direct ventricular injection or 
instillation into neurosurgical shunts. 
Tc**»-pertechnetate readily diffuses out of 
the subarachnoid space which imposes a 
severe limitation upon the general use of 
this radiopharmaceutical in cisternography, 
and for this reason it is combined with 
serum albumin. 

Recently, Yb'9.DTPA has been em- 
ployed as a radiopharmaceutical for cis- 
ternography and ventriculography.** A 
long physical half life (32 days), coupled 
with a shorter effective half life (10 hours), 
offers the advantages of both Tc*?"-serum 
albumin and I?'-serum albumin; 7.e., ade- 
quate physical half life for extended studies 
(24-72 hours) and a sufficiently short bio- 
logic half life permitting larger doses (1 
mc). This particular. radiopharmaceutical 
has been used successfully in over 50 pa- 
tients to date. 

The proper radiopharmaceutical must 
be selected according to the information 
desired from the study. To assess the 
cerebrospinal fluid flow and absorption 
the study will require imaging at time in- 
tervals of 24 to 48 hours or longer. There- 
fore, a radiopharmaceutical with a half life 
in the subarachnoid space of 10-12 hours or 
greater is desirable. For a study requiring 
optimal anatomic delineation at the ex- 
pense of flow characteristics, a radiophar- 
maceutical with short half life, high specific 
activity, and high photon yield should be 
employed. 
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TECHNIQUE OF MONITORING 
AND IMAGING OF CSF FLOW 

As previously described, when injected 
into the lumbar intrathecal space, the 
radioactivity will normally pass cephalad 
to enter the basal cisterns where it accumu- 
lates before moving through the communi- 
cating pathways and over the cerebral 
cortex.’ It will not normally enter the 
fourth, third or lateral ventricles. There- 
fore, our policy is to wait approximately 2 
hours before obtaining initial radioisotopic 
images (Fig. 2, ,7-C). Although the com- 
municating pathways between the basal 
cisterns and the more superior subarach 
noid space over the cerebral convexity are 
often seen on the initial examination, we 
often most optimally visualize the radio- 
pharmaceutical in these areas on the 6 hour 
study (Fig. 3, 4-C)." By the time of the 24 
hour study, the over-all distribution of 
radioactivity over the cerebral cortex will 
usually demonstrate any nonuniformity or 
unilaterality. The superior sagittal sinus 
appears as a localized band of increased 
activity that lies slightly inferior and con- 
forms to the shape of the bony calvarium in 
the lateral view superiorly (Fig. 4, 4 and В). 
If this concentration of radioactivity is not 
present in the sagittal area, delayed studies 
(48 or 72 hours) should be obtained. Any 
delay of CSF flow in which the radioactivity 
is present in the basal cisterns at 2 hours 
but does not progress to concentrate in the 
parasagittal region by 48 hours should be 
regarded as abnormal. 

As in pneumoencephalography, specific 
projections are necessary to demonstrate 
certain anatomic features. Routinely, lat- 
eral, anterior, and posterior views are ob- 
tained. The lateral view is made with the 
patient lying prone and the head turned to 
one side (Fig. 5). In this projection the 
midsagittal plane of the cranium is parallel 
to the detection probe face. The radioac- 
tivity emanating from the CSF compart- 
ments will show optimally those structures 
in the focal plane of the rectilinear scanner, 
which in the lateral projection is § cm. 
from the outer table of the skull. The an- 
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selected to illustrate the differential diag- 
nostic features. 

'The normal anatomy, including recog- 
nition of thé swollen papilla of Vater was 
stressed. 

Senographic Mammograms. J. W. Birs- 
ner, M.D., M. B. Hermel, M.D., M. G. 
Murdock, M.D., and J. Gershon-Cohen, 
M.D., Lucille Reid Cancer Institute, Bak- 
ersfield, California and Private Offices, 
Philadelphia, Pennsylvania. 

The technical advantages afforded by the 
Senograph in mammography were demon- 
strated in this exhibit. 

The Senograph is an apparatus specially 
designed for expeditious roentgenography 
of the breast, with a specially designed x- 
ray tube having a fine focal spot of a molyb- 
denum instead of a tungsten target. 

Antemortem Arteriographic Observations 
in Polyarteritis Nodosa. Klaus M. Bron, 
M.D., and J. William Stilley, M.D., Uni- 
versity of Pittsburgh, School of Medicine, 
Presbyterian-University Hospital, Pitts- 
burgh, Pennsylvania. 

The antemortem diagnosis of polyarter- 
itis nodosa (PAN) based either on clinical 
findings or biopsy results may be equally 
frustrating and frequently the lesions are 
only identified at autopsy. 

Arteriography adds a new approach to 
this diagnostic dilemma. 

This technique identifies various fea- 
tures encountered in PAN, namely: (1) 
characteristic multiple parenchymal ar- 
terial aneurysms, in one or multiple organs 
simultaneously; (2) evidence of increased 
arterial vascular resistance due to intra- 
vascular thrombosis or spasm; and (3) 
perirenal hematoma—a complication of 
the disease. 

Selective injection of a pharmacologic 
vasodilator may be necessary to insure 
adequate demonstration of the diagnostic 
features of PAN, since the regional blood 
flow can be severely reduced by the in- 
creased vascular resistance. 

Pediatric Arteriography for Abdominal 
and Extremity Lesions; Clinical Experience, 
Indications and Techniques. Klaus M. 
Bron, M.D., Max W. Safley, M.D., and 
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Bertram R. Girdany, M.D., University 
of Pittsburgh School of Medicine, Presby- 
terian-University Hospital, Pittsburgh, 
Pennsylvania. 

The exhibit emphasized the usefulness 
of percutaneous arteriography for the 
diagnosis and management of common 
pediatric abdominal and extremity prob- 
lems. To date more than go children have 
been studied, ranging in age from 13 
months to 16 years, without any serious 
complications due to the technique. 

The indications for these studies were: 
(1) to confirm the presence and distinguish 
the type of clinically suspected mass lesions 
of the kidney, adrenal gland, liver, pan- 
creas and retroperitoneal area; (2) to 
locate gastrointestinal bleeding of unknown 
etiology; (3) to determine acute injury and 
complications of abdominal and peripheral 
trauma; and (4) to demonstrate the vas- 
cular anatomy and degree of impairment 
in congenital malformations and acquired 
obstructions. 

Positive arteriographic results were ob- 
served in more than 75 per cent of patients 
studied, and the negative results were 
equally important in determining subse- 
quent management. 

Pediatric Brain Scanning. Hyo H. Byun, 
M.D., Marion F. Magalotti, M.D., Stasia 
J. Frank, M.D., Anthony J. Raimondi, 
M.D., Ki Eun Chung, M.D., and Theo- 
dore Fields, M.D., Cook County Hospital, 
Chicago, Illinois. 

Due to the low radiation dosage with 
Тс, brain scanning has become а versa- 
tile diagnostic method in pediatric neuro- 
logic disorders. 

Normal and abnormal findings along 
with criteria for diagnosis were presented 
from a review of over 200 cases with scans. 

Dosimetry calculations were shown. 

Radionuclide Angiography of Chest Masses 
in Children. James J. Conway, M.D., 
Children's Memorial Hospital, Chicago, 
Illinois. 

The histologic variation of chest lesions 
which may be present in childhood is 
extensive. Knowledge of the vascular dy- 
namics of such a lesion enhances preopera- 
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terior and posterior views аге made with 
the canthomeatal line perpendicular to the 
face of the detection device (Fig. 6). This 
necessitates changing the patient’s position 
for each view if a single probe detection 
device is employed. Without moving the 
patient, corresponding roentgenograms are 
obtained to monitor positioning during the 
scan and to orient the scan at the time 





Radioactivity distributed throughout the 
basal cisterns and in the quadrigeminal 
plate cistern. (B) Anterior CSF scan (2 
hours). Lateral activity in the sylvian 
cisterns. Central activity combination of 
cisterna magna and basal cisterns infer- 
iorly and the quadrigeminal cistern sup- 
eriorly. (C) Posterior CSF scan (2 hours). 
Central activity due to quadrigeminal 
cistern. 


of viewing. Positional markers are placed 
on the roentgenogram and the photoscan 
for alignment and orientation; an essential 
part of the procedure that must be care- 
fully monitored by the physician respon- 
sible for interpreting the study. This 
technique should be repeated for each sep- 
arate view. The necessity of obtaining both 
an anterior and posterior view 1s empha- 
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tive diagnostic accuracy and aids operative 
management. 

Early and delayed radionuclide angi- 
ography following the rapid injection of 
Tc" pertechnetate was recorded in 3 
phases on a gamma scintillation camera. 

The appearance of cystic, solid, and 
hypervascular lesions was illustrated. 

Comparative Diagnostic Studies in Pelvic 
Neoplasms. Dorothy F. Cooney, M.D., 
Silvestre Р. Talon, M.D., and 1га Н. Low, 
E.E., Christ Community Hospital, Oak 
Lawn, Illinois. 

Combined studies of pelvic masses were 
made utilizing intraosseous venography, se- 
lective pelvic arteriography, and lymphan- 
giography to establish criteria for differ- 
entiating benign and malignant neoplasms 
in female pelves. 

These studies, as well as the results, were 
presented in the exhibit and a motion pic- 
ture film was utilized with a minified pro- 
jector to give additional visual informa- 
tion. 

Spinal Manifestations of Coccidioidomy- 
cosis. Captain М. К. Dalinka, USAF MC, 
Colonel William H. Greendyke, USAF 
MC, and Major David B. Goldenberg, 
‘USAF MC, Wilford Hall USAF Medical 
Center, Lackland Air Force Base, Texas. 

The exhibit consisted of color trans- 
parencies and roentgenograms. It illus- 
trated and discussed the protean manifes- 
tations of spinal coccidioidomycosis as 
seen in 7 patients. 

Emphasis was placed on the frequency of 
multiple spinal and extraspinal foci of 
disease, relative disk cartilage preservation 
and indiscriminate involvement of the 
vertebral body and its appendages. 

Coccidioidomycosis is an extremely com- 
mon disease in the endemic region of the 
southwestern United States. Millions of 
tourists who visit this area annually, as well 
as thousands of resident military personnel 
and their dependents, are exposed to this 
disease. Subsequent relocation of these 
groups to all parts of the U. S. underscores 
the importance of the awareness of the 
clinician in the nonendemic areas to the 
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varied manifestations of coccidioidomy- 
cosis. 

Development and Clinical Trials of a New 
Mammographic Unit. Maurice К. Du- 
fresne, M.D., Denise O. Oliva, M.D., 
and Rene A. Beique, Ph.D., Notre Dame 
Hospital, Montreal, Quebec, Canada. 

Various statistical reports indicate 
clearly that approximately 1 out of 16 
North American women will develop breast 
cancer in her lifetime, so that early diag- 
nosis of breast cancer is imperative. 

Doctor Charles Gros, from Strasbourg, 
France, and his group, by their intensive 
study and research work on the fixed 
molybdenum target tube have definitely 
improved the contrast quality of the radi- 
ographic image in mammography. 

In early 1969, the Exhibitors started 
investigating the efficiency of a rotation 
molybdenum target, having in mind that 
the output of such a tube could be con- 
siderably higher than the one with a fixed 
anode. They first designed a very rudi- 
mentary prototype tube mount to be used 
for mammography purposes only. A tung- 
sten tube was employed for a period of 2 
months and, then, a rotating molybdenum 
target tube was installed in March 1969. 
In late March 1969, a research program was 
instituted. During this last year and with 
the help of specialized x-ray engineers as 
well as the devoted collaboration of their 
chief technician in mammography, Mrs. 
Louise Lacroix, they have been able to 
accumulate and study sufficient research 
material to establish a definite technique 
and design of the apparatus, which were 
summarized in this exhibit. 

The exhibit was beautifully displayed, 
encompassing many photographs in color 
of the finished apparatus, details of the 
practical techniques, choice of target film 
distance, clinical trial of isocentric tube 
mount, choice of films, and other pertinent 
factors accounting for a high performance 
diagnostic mammography. 

The Bony Bridge in Otoroentgen Diag- 
nosis. Lewis E. Etter, M.D., Western 
Psychiatric Institute & Clinic and Falk 
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sized by the fact that with a rectilinear 
scanner the focal plane of the collimator 
will optimally visualize different anatomic 
structures in each view. An example of this 
is the appearance of the sylvian cisterns 
in the anterior and posterior views. The 
major portion of the sylvian cisterns are 
anterior in the cranium and better visu- 
alized in the anterior than the posterior 
view (Fig. 7, A and B). In communicating 





Fic. 3. (4) Lateral CSF scan (6 hours). 
Radiopharmaceutical movement in syl- 
vian cisterns has increased. Rad ioactivity 
begins to move over cerebral convexities. 
(B) Anterior CSF scan (6 hours). Central 
radioactivity in quadrigeminal cistern. 
Large amount of radioactivity in sylvian 
cistern. (C) Posterior CSF scan (6 hours). 
Posterior radioactivity in cerebellar area. 


hydrocephalus, radioactivity usually enters 
the ventricles and the most superior por- 
tion of the activity in the lateral ventricle 
has the appearance of a heart-shaped collec- 
tion of radioactivity with a very active 
center (Fig. 8, 4—-C). This corresponds. to 
the configuration of the posterior portion 
of the body and atrium of the lateral ven- 
tricle at pneumoencephalography. 32: Ой 
the posterior view the radioactivity in the 
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Clinic, University of Pittsburgh School of 
Medicine, Pittsburgh, Pennsylvania. 

Complete roentgen examination of the 
middle ear and its associated structures 
requires roentgenograms of the utmost 
clarity for the clearest demonstration of 
the structures in the epitympanic space, 
including the bony bridge. 

In everyday roentgen otologic practice it 
becomes imperative to recognize this very 
important anatomic structure—the bony 
bridge—extending over the roof of the 
epitympanum and beneath which the 
aditus passes to the antrum of the mastoid 
process. 

In the presence of cholesteatoma and/or 
erosions as from granulation tissue, tym- 
panosclerosis, and/or polyps, definite 
changes in this structure can be demon- 
strated. 'This was documented by the Ex- 
hibitor. 

There was a scientific essay on the same 
subject. 

The Importance of Contrast Material 
Absorption in the Evaluation of the Non- 
visualized Gallbladder. Ronald G. Evens, 
M.D., Coretta Schroer, M.D., and P. 
Ruben Koehler, M.D., Mallinckrodt In- 
stitute of Radiology, St. Louis, Missouri. 

Nonvisualization of the gallbladder with 
oral cholecystography is not always indic- 
ative of gallbladder disease but can be due 
to inadequate intestinal absorption of the 
contrast material in the colon. 

Models have been created to aid in the 
evaluation of the amount of residual con- 
trast material present in the colon. 

It was shown by the Exhibitors that 
when significant residual was present in 
the colon it was usually possible to visualize 
the gallbladder on the following day. 

The Many Facets of Ischemic Colitis. 
David Faegenburg, M.D., Harold Chiat, 
M.D., Heywood Y. Epstein, M.D., Perry 
R. Mandel, M.D., and Stuart T. Ross, 
M.D., Nassau Hospital, Mineola, New 
York. 

The Exhibitors have examined 13 cases 
which fulflled the clinical and radiologic 
criteria for ischemic colitis. A wide age 
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group was represented, ranging from 26 
to 68 years. 

Although most were idiopathic, 2 cases 
appeared related to oral contraceptives, 1 
to occult carcinoma of the pancreas, 1 to 
atherosclerotic occlusion of the inferior 
mesenteric artery and т to volvulus of the 
sigmoid colon. 

While the characteristic “thumbprints” 
were often present, much smaller digita- 
tions were also considered diagnostic. 

Neurogenic Pulmonary Edema. Alvin H. 
Felman, M.D., University of Florida Hos- 
pital, Gainesville, Florida. 

Pulmonary edema resulting from intra- 
cerebral abnormality was the subject of 
this exhibit. i 

Cases were presented illustrating this 
unusual complication of neurologic disease. 

The differentiation of this entity from 
the other causes of pulmonary edema is 
important for the institution of correct 
therapy. 

Angiography in Rare Renal and Perirenal 
Lesions. John Fenlon, M.D., L. Silber, 
M.D., and P. Ruben Koehler, M.D., The 
Edward Mallinckrodt Institute of Radi- 
ology, St. Louis, Missouri. 

The 3 groups of lesions presented in this 
exhibit were: Group I, intrarenal masses; 
Group II, extrarenal masses; and Group 
III, nonfunctioning kidneys. 

The 3 signs serving to suspect tumors 
consisted of: (1) relatively orderly arrange- 
ment of vessels; (2) primary blood supply 
from other vessels than renal; and (3). 
early appearing, rapidly accumulating 
stain. 

Seven cases formed the material of the 
exhibit. The pertinent findings in each case 
were presented. 

Pulmonary Interstitial Emphysema in the 
Newborn. Barry D. Fletcher, M.D., Eugene 
W. Outerbridge, M.D., and J. Scott Dun- 
bar, M.D., Montreal Children’s Hospital, 
Montreal, Quebec, Canada. 

This exhibit demonstrated the roentgen 
findings in pulmonary interstitial emphy- 
sema in 5 newborn patients. 

Four of the patients were premature in- 
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lic. 4. (4) Lateral CSF scan (24 hours). Generalized radioactivity over cerebral hemispheres. Concentra- 
tion of radioactivity in sagittal area. (В) Anterior CSF scan (24 hours). Concentration of activity in 


parasagittal region. 


lateral ventricles does not appear as nearly 
concentrated in the focal plane. The super- 
ior border of the radioactivity in the lateral 
ventricles has a "rounded" configuration 
(Fig. 8C) and the temporal horns are seen. 

The optional vertex view is obtained 
with the patient in the prone position with 
the neck hyperextended (Fig. 9, 4 and В). 
The canthomeatal line is as closely parallel 
to the face of the detection device as pos- 
sible. This view is not difficult to obtain, 
but does require patient cooperation. The 
face of the detection device is placed in an 
orientation so that the sylvian cisterns are 
separated from the more posterior com- 
municating pathways. The image may be 
symmetrically divided by radioactivity in 
the sagittal area. 

Another view that separates the com- 
municating CSF pathways is the isotopic 
“half axial” view. Simulation of the radio- 
graphic half axial projection is most easily 
accomplished with the scintillation camera 
because the face of the detection device can 
be angled. To orient the anatomic struc- 
tures to approximate this radiographic pro- 
Jection,? the surface of the detection device 
Is placed anterior in the frontal area at an 


angle of 30° with the canthomeatal line 
orienting the detection surface toward the 
feet. This results in a radioisotopic view 
which is a combination of a radiographic 
postero-anterior and half axial projection 
(Fig. то, Æ and B). Using a perpendicular 
line drawn to the center of the detection 
face as a reference point, the skull can be 
angled by flexing the patient's head to 
simulate the 20-25° tube angle. At present, 
the clinical usefulness of the separation of 
the communicating cisterns during cistern- 
ography has not been fully determined, 
but simulation of the pneumoencephalog- 
raphic anatomy aids in correlative studies.'® 
We are presently analyzing each view to 
ascertain if specific communicating path- 
way abnormalities can be detected, postu- 
lating that in the various forms of com- 
municating hydrocephalus, identification of 
specific areas of cessation of CSF flow is 
essential. 
ANATOMIC CONSIDERATIONS 

Only the larger CSF compartments will 
be delineated. With present imaging de- 
vices the lower limit of resolution is ap- 
proximately 2 cm. Therefore, cisterns of 
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fants with hyaline membrane disease in 
whom chest roentgenograms showed the 
abrupt onset of a striking “bubbly” lung 
pattern due to interstitial emphysema 
which resulted in death. 

A fifth patient with meconium aspira- 
tion syndrome, who survived, developed 
large cysts resembling pneumatoceles dur- 
ing resolution of the interstitial emphy- 
sema. 

Ovarian Angiography. Richard E. Frates, 
M.D., Rhode Island Hospital, Providence, 
Rhode Island. 

Successful ovarian arteriography 1s an 
important component in the angiographic 
evaluation of the female pelvis. Selected 
cases illustrated its value. 

The ovary can be outlined and even 
avascular masses defined. The ovarian 
contribution to the uterine circulation and 
the resulting distinctive and definitive 
opacification of the uterus were emphasized. 

Preoperative Angiography in Pediatrics. 
Richard E. Frates, M.D., Frank DeLuca, 
M.D., and Conrad Wesselhoeft, M.D., 
Departments of Radiology and Surgery, 
Division of Pediatric Surgery, Rhode 
Island Hospital, Providence, Rhode Island. 

The value, technique and results of 
preoperative angiography in pediatric sur- 
gical practice were illustrated. 

Selected cases demonstrated how angi- 
ography can: (1) establish a diagnosis re- 
quiring urgent surgery; (2) allow preserva- 
tion of a vital organ; (3) determine the 
operative approach; and (4) help exclude 
need for surgical intervention. 

Contoured X-Ray Filtration: A Means to 
Improve Roentgenograms and Decrease Pa- 
tient Radiation Exposure. Gerald Freedman, 
M.D., Michael Febbroriello, R.T., and 
Jack Lontz, B.S., Yale-New Haven 
Medical Center, New Haven, Connecti- 
cut. 

A wedge-shaped aluminum filter inter- 
posed between the patient and the radia- 
tion beam compensates for the increased 
midline absorption in abdominal roent- 
genography. 

. Using this filter for intravenous pyelog- 
raphy, improved results were obtained, 
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with an associated 21 per cent decrease in 
radiation exposure. 

Angiography of Trauma. Whei-Rung 
Fu, M.D., and William W. Stanbro, M.D., 
The George Washington University Hos- 
pital, Washington, D.C. 

Percutaneous retrograde arteriography 
is a simple and safe procedure in the hands 
of a well trained angiographer. It is very 
valuable in patients with acute trauma. 
The information gained from arteriography 
is not available through any other pre- 
operative diagnostic procedure. 

In this exhibit selected cases of acute 
traumatic laceration of the aorta and 
brachiocephalic vessels were illustrated, 
as well as cases of renal and splenic 
trauma. 

Arthrograms of the Wrist in Rheumatoid 
Arthritis. Margaret О. Harrison, M.D., 
Chitranjan Ranawat, M.D., and Robert 
H. Freiberger, M.D., Hospital for Special 
Surgery, New York, New York. 

Rheumatoid arthritis primarily affects 
synovial tissues with secondary destruc- 
tion of cartilage and bone. 

The wrist arthrogram reveals the gross 
synovial and soft tissue abnormalities 
and the early phases of cartilage destruc- 
tion not visible on routine roentgenograms. 
It leads to a better understanding of the 
type and progress of the destructive changes 
and facilitates the interpretation of rou- 
tine roentgenograms. 

Wrist arthrograms play no major role in 
the diagnosis or differential diagnosis of 
rheumatoid arthritis, but are of value 
when synevectomies are planned. 

There was a scientific essay on the same 
subject. 

The Evolution of a Technical System for 
Coronary Angiography and Ventriculog- 
raphy. Donald C. Jackson, M.D., Edward 
L. Lansdown, M.D., and David Mymin, 
M.D., St. Boniface General Hospital and 
University of Manitoba, Winnipeg, Mani- 
toba, Canada. 

In the past 5 years over 500 selective 
coronary angiographies and ventriculog- 
raphies were performed at the St. Boniface 
Genera] Hospital. 


Vor. 110, No. 1 
small volume which contain little CSF and, 
hence, a small amount of radioactivity at 
cisternography, are below the limits of 
spatial resolution and will not be identified 
as separate structures. Cisterns such as the 
cisterna veli interpositi and superior cer- 
ebellar cisterns are examples. 

By the time of the initial cisternographic 
imaging in I to 3 hours (as a compromise 
we obtain our initial study at 2 hours), 
radioactivity is present in the basal cisterns 
as well as in the spinal region of the neck. 
The various anatomic areas are separated 
in the lateral projection. The anatomic 
structures that can be seen with certainty 
in a single lateral projection are the spinal 
CSF canal, pontine, interpeduncular, and 
suprasellar cisterns (Fig. 24). Although the 
radiopharmaceutical is present in the quad- 
rigeminal plate and ambient cisterns, mul- 
tiple views (anterior, posterior and vertex) 
may be necessary to separate these struc- 
tures from other areas of superimposed 
radioactivity. Radioactivity within the 
sylvian cisterns is superimposed upon the 
suprasellar cisterns in the lateral view. How- 
ever, medial activity should be searched 
for and the more inferior narrower zone of 
radioactivity in the ambient cisterns should 
be differentiated from ventricular radio- 
activity which will extend laterally and be 
more superior in location (Fig. 8, B and C). 

The 6 hour examination will normally 
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show the more dorsal CSF cisterns, such as 
the quadrigeminal plate cistern, optimally.? 
There will usually be a beginning of diffuse 
movement of activity over the cerebral 
cortex (Fig. 3.7); the sylvian cisterns will 
be seen as a dense band of radioactivity ex- 
tending laterally in the anterior view (Fig. 
2B; and 3B). Radioactivity in other com- 
municating channels (ambient cisterns and 
cisterna lamina terminalis) will be noted 
anteriorly and posteriorly, but concen- 
trated nearer the base than the vertex of 
the skull. The normal 24 hour examination 
will show diffuse activity over the cerebral 
cortex and concentration of radioactivity 
in the sagittal region. This concentration is 
seen superiorly as a dense line of radioac- 
tivity (Fig. 11, Æ and B). The delayed ex- 
amination reveals increased localization of 
this parasagittal activity and diminished 
activity over the cerebral convexity and in 
the basal cisterns. In older patients, move- 
ment of CSF is generally slower but there 
should be concentration of radioactivity in 
the parasagittal area by 24 hours. If this 
concentration is not present, 48 and 72 
hour examinations should be obtained and 
the earlier studies reviewed to (a) search 
for evidence of an improper injection (epi- 
dural or subdural), and (b) to detect spe- 
cific anatomic blocks to CSF movement. 
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Initially these were performed on a 
standard moving x-ray table top with 16 
mm. cine filming supplemented by 10X8 
inch spot roentgenograms. 

Because of the technical difficulties in- 
volved in patient mobility and catheter 
stability with the Sones technique, a special 
C-arm image intensification system has 
been developed. The information is re- 
corded on 70 mm. spot films, 35 mm. cine 
film, video tape, and biplane 16 mm. film. 

The results obtained with this equipment 
were illustrated and evaluated. 

Intercostal Bulging in the Emaciated Pa- 
tient without Emphysema. Kenneth R. 
Kattan, M.D., Harold B. Spitz, M.D., and 
Myron Moskowitz, M.D., University of 
Cincinnati Medical School, Cincinnati, 
Ohio. 

Intercostal pulmonary bulging was found 
in emaciated patients. Autopsy report of 
the same patients showed no emphysema. 
Scalloping was seen on the outer surface of 
the chest wall corresponding to the inter- 
costal spaces that showed the pulmonary 
bulging. 

Intercostal bulging (or scalloping) de- 
veloped in a patient suffering from carci- 
noma of the esophagus after he became 
emaciated. Again, no emphysema was seen 
at autopsy. 

Case of the Day. Kenneth L. Krabben- 
hoft, M.D., Wayne State University, 
Detroit General Hospital and Harper Hos- 
pital, Detroit, Michigan. 

An interesting adult roentgenologic diag- 
nostic problem was presented daily with an 
Award given for each correct diagnosis, 
posted on the following day. 

Re-Evaluation of the Р Eye Tumor Iden- 
tification Test. James H. Larose, M.D., 
John M. Palms, Ph.D., and William S. 
Hagler, M.D., Emory University School of 
Medicine, Atlanta, Georgia. 

The P? eye tumor identification test has 
shown no false negatives in the Exhibitors' 
hands. This is because the detector 1s 
placed directly over the lesion. 

Since the majority of melanomas are pos- 
teriorly located, this often entails incision 
of the conjunctiva. 
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Semiconductor detectors are currently 
being evaluated. These have the theoretic 
advantages of pulse height analysis, mini- 
fication and reduction of the Р# patient 
dose. 

Compression Mammography of the Pen- 
dant Breast. Harold J. Lasky, M.D., 55 
East Washington, Chicago, Illinois. 

Breast suspension provides maximum 
coverage. Positioning is fast, accurate and 
anatomic. Oblique views are facilitated. 
Adequate compression insures reduced uni- 
form thickness. 

A device, illustrative mammograms and 
a technique were exhibited. 

Histoplasmosis: Clinical and Roentgeno- 
graphic Manifestations. Kyo R. Lee, M.D., 
David L. Hall, M.D., and Lewis J. Garrotto, 
M.D., University of Missouri School of 
Medicine, Columbia, Missouri. 

There are few reports describing extra- 
pulmonary manifestations of histoplasmo- 
sis in the radiologic literature. 

'The Exhibitors are from an endemic area 
where up to 9o per cent of the adult popu- 
lation reacts positively to histoplasmin. 
They comprehensively summarized the 
clinical and roentgenographic manifesta- 
tions in various organs. 

Roentgenologic Features of Regional En- 
teritis of the Upper Gastrointestinal Tract. 
David A. Legge, M.D., Harley C. Carlson, 
M.D., and Edward S. Judd, M.D., The 
Mayo Clinic, Rochester, Minnesota. 

The material of this exhibit was from a 
review of the cases of regional enteritis 
seen at the Mayo Clinic since 1964. There 
were II cases of involvement of the upper 
gastrointestinal tract, 1 of the esophagus, 
2 of the stomach, 5 of the stomach and 
duodenum, and 3 of the duodenum. 

The roentgenologic findings were demon- 
strated. 

Some of these cases were difficult diag- 
nostic problems; e.g., where the distal in- 
volvement by regional enteritis did not 
give rise to symptoms and where the 
stomach, but not the duodenum, was in- 
volved. 

There was a scientific essay on the same 
subject. 
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Improper injection, if not recognized, 
can lead to gross misinterpretations re- 
garding CSF movement. Although gener- 
ally recognized but repeated for emphasis, 
removal of CSF does not assure a sub- 
arachnoid injection. Both epidural and 
subdural injections will result in delayed 
CSF movement. Epidural injections may 
be detected by imaging the area of injection 
as the radionuclide will be temporarily con- 
fined to the lumbar region or may diffuse 
out into the soft tissues. One should wait 
several days following a lumbar puncture 
and one week following pneumoencephalog- 
raphy before obtaining a cisternogram. A 
method of detecting improper injections 1s 
to instill 5 cc. of air at the time of lumbar 
injection and obtain a skull roentgenogram 
after elevating the patient's head.’ The 
presence of injected air in the cranial area 
will ensure proper radionuclide injection. If 
a subdural or epidural injection is detected, 
the study should be terminated and 
another cisternography initiated after suit- 
able time lapse to allow radionuclide decay 
or biologic removal. 

The CSF flow patterns in various forms 


of hydrocephalus are often characteristic. 
In noncommunicating (obstructive) hydro- 
cephalus the CSF movement will be normal 
or slightly delayed. As one would expect, 
no radioactivitv appears in the ventricular 
system. Communicating hydrocephalus 
may reveal one of several patterns depend- 
ing upon the type present. If the etiology 
of the communicating hydrocephalus is 
principally cerebral atrophy (“hydroceph- 
alus ex vacuo") then radioactivity will only 
occasionally enter the ventricular system, 
there will be normal to slightly delayed 
CSF flow over the cerebral hemispheres 
and concentration of radionuclide in the 
parasagittal region. Communicating hydro- 
cephalus due to a specific obliteration of 
the CSF space delaying CSF movement will 
manifest a concentration of radionuclide at 
the anatomic location of the obstruction. 
The third form of communicating hydro- 
cephalus is often referred to as occult hy- 
drocephalus. In this form there 1s no spe- 
cific block to CSF flow demonstrated nor is 
the etiology primarily cerebral atrophy. 
"Normal pressure hydrocephalus” is an 
example of the type in which the radio- 
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Radiology of the Hip with Traction; The 
Poor Man's Arthrogram. William Martel, 
M.D., Andrew K. Poznanski, M.D., and 
Lawrence R. Kuhns, M.D., The Univer- 
sity Hospital, Ann Arbor, Michigan. 

Traction usually produces a “crescent of 
gas" in the joint space ("vacuum phenom- 
enon") delineating the articular cartilage. 

If the joint contains fluid, traction with 
the patient supine causes widening of the 
interosseous space without such a crescent 
of gas. 

It was demonstrated that this simple 
technique provides a sensitive, reliable 
method of detecting joint fluid and eval- 
uating the articular cartilage. 

Trimethobenzamide: An Antiemetic in Ra- 
diation Therapy. Raymond Marty, M.D., 
Tumor Institute of the Swedish Hospital 
Medical Center, Seattle, Washington. 

Using a double-blind technique, їп- 
methobenzamide was compared with pla- 
cebo in relieving nausea and vomiting in 60 
patients undergoing supervoltage roentgen 
therapy for either intra- or extraabdominal 
malignancies. 

Thirty-one patients with intraabdominal 
malignancy and 29 patients with extraab- 
dominal malignancy (usually mediastinal) 
were studied. Each group was further sub- 
divided so that 15 patients received placebo 
and 15 patients received the medication. 

'The statistical evaluation of the findings 
was presented. 

Clinical Sonography in Obstetrics and 
Gynecology. Lajos I. von Micsky, M.D., 
Nathaniel Finby, M.D., Harold M. M. 
Tovell, M.D., and Shirley J. Staiano, B.S., 
Ultrasonic Division of Radiology Depart- 
ment, Woman's Hospital, St. Luke’s Hos- 
pital Center, New York, New York. 

The objective of this exhibit was to pre- 
sent a comprehensive survey of the current 
clinical uses of ultrasonic imaging tech- 
niques in obstetrics and gynecology and in 
other allied fields. 

The illustrative material was selected 
from sonographic studies performed at the 
Ultrasonic Division of the Radiology De- 
partment during a 6 month period. 

Challenge of Cardiac Tumors. R. Mon- 
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cada, M.D., T. Matuga, M.D., R. Miller, 
M.D., I. Carr, M.D., A. Halstreiter, M.D., 
R. Meadows, M.D., and P. Szanto, M.D., 
Cook County Hospital, Chicago, Illinois. 

A critical analysis of the current devel- 
opments in cardiac tumors was presented 
based upon experience with 14 primary 
neoplasms. 

Specific attention was given to the diag- 
nostic approach showing electrocardio- 
graphic, hemodynamic and angiocardio- 
graphic changes in right and left sided 
cardiac tumors. 

The Angiographic Manifestations of Gas 
Endarterectomy. Harold Moskowitz, M.D., 
Martin J. Kaplitt, M.D., Sol Sobel, M.D., 
Philip М. Sawyer, M.D., and Harry 7. 
Mellins, M.D., State University of New 
York Downstate Medical Center, Brook- 
lyn, New York. 

A new technique of endarterectomy was 
described. 

It utilizes carbon dioxide injected under 
high pressure to dissect the diseased inner 
layers of intima and media from the more 
normal outer adventitia. 

This technique has permitted endarter- 
ectomy over extremely long distances, with 
technical ease and marked decrease in op- 
erative time. 

Follow-up on тоо patients over the past 
2 years has revealed an extremely high 
patency rate in the nondiabetic patient. 

MUST-A New Concept in Military Field 
Hospitalization. Colonel William S. Mullins, 
MSC, The Historical Unit, US Army 
Medical Department, Walter Reed Army 
Medical Center, Washington, D.C. 

The exhibit featured MUST (Medical 
Unit, Self-contained, Transportable), the 
revolutionary combat support hospital 
equipment system developed to provide 
definitive medical treatment for Army 
casualties in the combat zone. 

Official histories of the United States 
Army Medical Department were also dis- 
played. 

Leptospiral Pneumonia. Alex E. Newman, 
M.D., and Harry Newman, M.D., 24th 
Evacuation Hospital, APO San Francisco, 
California 96491. 
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nuclide will enter the ventricles and 15 
associated with marked delay in CSF 
flow over the cerebral cortex and failure of 
concentration of radioactivity in the para- 
sagittal region? Again it is emphasized 
that delayed studies are necessary to assess 
CSF movement and a radiopharmaceutical 
with a proper effective half life should be 
employed. 

Each radioisotopic view has certain ad- 
vantages over the others for visualization 
of specific CSF compartments. Although 
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Fic. 8. (4) Lateral CSF scan in patient with 
hydrocephalus (6 hours). “С” shaped ven- 
tricular activity. (B) Anterior CSF scan 
(6 hours). Ventricular radioactivity with 
“heart-shaped” configuration. (C) Pos- 
terior CSF scan (6 hours). Central radio- 


activity and lateral extension in various 
anatomic divisions of lateral ventricles. 


the anterior and posterior views are similar, 
the plane of optimal resolution for both the 
scintillation camera and the rectilinear scan- 
ner is different in each view, facilitating 
selective identification of structures. In 
these views, the pontine, interpeduncular 
and inferior portions of the suprasellar cis- 
terns are superimposed. The sylvian cisterns 
and quadrigeminal plate cisterns are readily 
identified as they lie respectively lateral 
and superior to the central concentration of 
the basal cisterns. The anterior view most 
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Pulmonary involvement is occasionally 
seen in leptospirosis and is a manifestation 
of hemorrhagic pneumonitis. This may oc- 
cur early and may present several roent- 
genographic appearances. 

A series of such cases seen during the 
past year in Vietnam were presented. 

Leprosy in Children. Harry Newman, 
M.D., and James DuBois, M.D., Letter- 
man General Hospital, San Francisco, 
California. 

Through the ages, leprosy as a disease 
has been superstitiously feared and it has 
been treated with revulsion and prejudice. 
Even at present, the very word leprosy 
still arouses unreasonable anxiety. 

There are approximately 15 million 
people with leprosy, mainly in the tropics, 


and at least 2,000 in the United States. 


With the increased travel by both mil- 
itary and civilian personnel to endemic 
areas, it was the purpose of the exhibit to 
alert physicians to the possibility of leprosy, 
because early diagnosis and treatment can 
prevent most of the disabling complications 
of the disease. 

Congestive Heart Failure in the Newborn. 
Barry M. Potter, M.D., University of Cin- 
cinnati Medical Center & Children’s Hos- 
pital, Cincinnati, Ohio. 

A simple classification of disorders caus- 
ing congestive heart failure in the newborn 
based on presence or absence of cyanosis 
and heart murmurs was presented. 

Angiocardiographic approach was dis- 
cussed and the angiocardiographic findings 
in both common and uncommon entities, 
including transposition of the great vessels, 
hypoplastic left heart syndrome, endo- 
cardial cushion defects, coarctation syn- 
drome, total anomalous pulmonary venous 
return, anomalous origin of the left cor- 
onary artery, persistent truncus artericsus 


- and pulmonary atresia with intact ventric- 


ular septum were illustrated. 

Hand Changes in Sarcoidosis. Pedro P. 
Purcell, M.D., Jack W. Bowerman, M.D., 
A. Everette James, Jr., M.D., and Martin 
W. Donner, M.D., The Johns Hopkins 
Medical Institutions, Baltimore, Maryland. 

The roentgenographic features of involve- 
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ment of the hands in sarcoidosis were pre- 
sented. The Exhibitors’ large experience 
was from the Sarcoid Clinic of the Johns 
Hopkins Hospital. 

The changes of osséous lesions with and 
without therapy were emphasized. 

Epiphyseal Injuries: Diagnostic and Prog- 
nostic Considerations. Lee F. Rogers, M.D., 
University of Texas Medical School, San 
Antonio, Texas. 

The gross and microscopic anatomy of 
the epiphyseal complex and its blood sup- 
ply were reviewed. The mechanism, patho- 
physiology and classification of epiphyseal 
injuries were presented. 

Radiographic findings of diagnostic and 
prognostic significance were emphasized. 
Finally, the prognosis was related to the 
classification of these injuries. 

Vein Graft for Coronary Disease. Charles 
E. Schmidt, M.D., and Adam Fueredi, 
M.D., St. Luke's Hospital, Milwaukee, 
Wisconsin. ; 

'This exhibit illustrated preoperative dis- 
ease and postoperative correction of cor- 
onary arteriosclerosis, using saphenous vein 
graft. 

The procedure consists of anastomosis . 
from aorta to all major branches of the 
coronary systems. 

Remotely Controlled Compression in the 
Examination of the Upper Gastrointestinal 
Tract. Gerhart S. Schwarz, M.D., New 
York Medical College, Center for Chronic 
Disease, Bird S. Coler Hospital, Welfare 
Island, New York, New York. 

Two years’ experience with a modern 
remotely controlled ringstand has caused 
the Exhibitor to change his method of ex- 
amination of the upper gastrointestinal 
tract. г 

The remote control compression device, 
which had been installed in the factory, 
was found to be unsatisfactory. A special 
remote control compression device with 
optical beam alignment was developed. 

The model of this device and some of the 
roentgenographic results were shown. 

Afterloading Treatment of Endometrial 
Cancer; Modification of Heyman Applica- 
tors, Norman Simon, M.D., Sidney M. 
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Fic. 9. (4) Position for vertex view. (B) Vertex 
CSF scan (24 hours). Central band of radioactivity 
in parasagittal area. Lateral concentration in 
sylvian cisterns. 


optimally visualizes the sylvian cisterns, 
whereas the posterior view better demon- 
strates the quadrigeminal plate cisterns. 
Ambient cisterns are only identified by 
location in these views and are not sep- 
arated from radioactivity in adjacent or 
superimposed structures. 

In the posterior and anterior projections, 
the cerebellopontine angle cisternal activity 
Is superimposed upon that of the sylvian 
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cisterns. For this reason, we have utilized 
the vertex and half axial views in an effort 
to delineate the cerebellopontine angle cis- 
terns as well as the communicating path- 
ways surrounding the brain stem. In these 
optional views the sylvian cisterns which 
are anterior and superior are separated 
from the cerebellopontine angle cisterns 
posteriorly and inferiorly (Fig. 98; and 
108). The vertex view orients the sylvian 
cistern in such a manner that it can be seen 
for most of its length and separates the 
sylvian from the basal cisterns (Fig. gB; 
and 105). Again, the cerebellopontine angle 
cisterns are suggested by a lateral extension 
of activity from the basal cisterns that is 
separate from and posterior to the sylvian 
cisterns. The vertex view is excellent for 
verification of a suspected unilateral ab- 
normality or variation. 

As was previously discussed, cisternog- 
raphy is often performed to differentiate 
noncommunicating from communicating 
hydrocephalus.’ This differentiation 





Vic. то. (4) Position for half axial view. (В) “Half 
axial” CSF scan (6 hours). This view separates 
the quadrigeminal cistern from the basal cisterns 
and the sylvian cisterns. 
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Silverstone, M.D., and Lawrence Roach, 
M.D., The Mount Sinai School of Med- 
icine, New York, New York. 

Multiple capsules of radium (Heyman 
applicators) have been used effectively for 
decades in the treatment of cancer of the 
corpus uteri. 

The Heyman applicators have the dis- 
advantages of exposure of personnel to 
radiation and limited accuracy because of 
haste in handling radioactive material. 

Plastic capsules with hollow thin tubing 
allow afterloading of miniaturized sources 
of Cs!" and Co® with safety and accuracy. 

Evaluation of Renal Trauma by Infusion 
Urography. Robert H. Smalley, M.D., Uni- 
versity of New Mexico School of Medicine, 
Albuquerque, New Mexico. 

Forty patients with traumatically in- 
duced hematuria at the University of New 
Mexico Affiliated Hospitals were studied 
by infusion urography as a part of the im- 
mediate roentgenographic evaluation. 

Eighty-three per cent had complete visu- 
alization of the renal parenchyma, collect- 
ing systems and ureters on the initial post- 
infusion roentgenogram. Six cases had renal 
trauma and 3 were further evaluated by 
angiography. 

Infusion urography has minimal accept- 
able side effects, and more hazardous pro- 
cedures, such as retrograde urography, can 
be avoided. 

Double Contrast Arthrography of the Knee; 
Experience with 500 Examinations. T. W. 
Staple, M.D., and Н. J. Llewellen, M.D., 
Mallinckrodt Institute of Radiology, 
Washington School of Medicine, St. Louis, 
Missouri. 

Five hundred examinations of the knees 
have been performed with surgical proof 
in more than one-half of the cases. 

In the exhibit both meniscal and extra- 
meniscal lesions were demonstrated and 
the technique was illustrated. 

Role of Mammography in Reduction of 
Mortality Rate from Breast Cancer Through 
Periodic Mass Screening. Philip Strax, 
M.D., Sam Shapiro, B.S., and Louis Venet, 
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M.D., Health Insurance Plan of Greater 
New York, New York, New York. 

Preliminary data from the periodic mass 
screening for breast cancer conducted by 
the Health Insurance Plan of Greater New 
York under contract with the National 
Institutes of Health indicate a greater than 
one-third reduction in mortality rate in the 
study group compared to the controls. 

In a randomized group of 60,000 women 
with 30,000 in the study group and a 
matched control, detection rate was 
2.72/1,000 on initial screening and 1.45/ 
1,000 subsequently compared to 1.51/1,000 
in the controls. 

The role of mammography as well as 
clinical examination in the mortality re- 
duction was assessed. 

There was a scientific essay on the same 
subject. 

Vascular Patterns in Congenital Heart 
Disease: A Diagnostic Scheme. Leonard E. 
Swischuk, M.D., Children’s Memorial Hos- 
pital, Oklahoma City, Oklahoma. 

The key to the roentgenographic inter- 
pretation of congenital heart disease lies in 
the assessment of the pulmonary vascular- 
ity. Whether the vascularity is increased, 
decreased, or normal will allow one to 
categorize a lesion into: (1) those with left 
to right shunt; (2) those with right outflow 
tract obstruction; and (3) those with val- 
ушаг or vascular disease of the left side of 
the heart (with or without pulmonary 
venous obstruction). 

A scheme for the orderly categorization 
of these vascular patterns was developed, 
the emphasis being on identification and 
assessment of pulmonary vascularity rather 
than on a detailed study of any one abnor- 
mality (2.., if you see Pattern т, you should 
consider certain lesions, while if you see 
Pattern 2, a totally different group must be 
considered, etc.). 

In addition to this categorization, the 
different vascular patterns were explained 
in terms of pathophysiology, for without 
such a correlation, interpretation of the 
roentgenographic patterns is less than de- 
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Fic. 11. (4) Lateral and (B) anterior CSF scans (24 hours). Parasagittal radionuclide concentration seen 
as dense line of radioactivity. 


depends upon detection of radioactivity in 
the ventricular system. The lateral ven- 
tricles are more easily identified than the 
third or fourth ventricles which cannot be 
separated from radioactivity in the basal 
cisterns. In the lateral view the lateral ven- 
tricles are seen as “C-shaped” structures 
containing radioactivity that extend much 
farther anteriorly than radioactivity in the 
quadrigeminal plate cistern with which it 
may be confused. The radioactivity in the 
lateral ventricles appears as а much 
broader band of activity than that of the 
callosal cistern which is in the same gen- 
eral location in this view. 

Occasionally, in patients with communi- 
cating hydrocephalus, identification of the 
lateral ventricles is dificult when the lateral 
ventricles are markedly abnormal in their 
configuration or location. In infants and 
young children, the lateral ventricles ap- 
pear more inferior in their location than in 
the adult and the temporal horns are not 
as clearly delineated. The lack of delin- 
eation of the temporal horn may be due to 
the fact that the anatomic structures in the 
children are not adequately separated for 


optimum resolution. Lateral ventricular 
activity can be properly identified by simul- 
taneous analysis of radioactivity in the 
lateral and anterior views. Although the 
characteristic “C-configuration” of the ra- 
dioactivity in the lateral view will usually 
identify the lateral ventricles, when there 
Is uncertainty, attention to the central 
radioactivity in the anterior view will con- 
firm the correct anatomic location. The 
lateral ventricles will not be separated on 
the anterior scan, but the radioactivity will 
appear superior to and wider than the nor- 
mal radioactivity in the quadrigeminal 
plate and ambient cisterns. Importance of 
correctly identifying radioactivity in the 
ventricular system cannot be overempha- 
sized, for cisternographic diagnosis of com- 
municating hydrocephalus rests upon this 
observation. 


CONCLUSION 


Cisternography is an excellent method to 
depict CSF compartments and to docu- 
ment CSF flow. Multiple views are nec- 
essary to accurately depict the anatomic 
configuration of a cerebrospinal fluid com- 
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sirable—a total roentgenographic-patho- 
physiologic approach was emphasized. 

The Adult Symphysis Pubis—Normal and 
Abnormal. Vernon A. Vix, M.D., and Chi 
Yol Ryu, M.D., Vanderbilt University and 
Veterans’ Administration Hospitals, Nash- 
ville, Tennessee. 

Abnormalities of the symphysis pubis 
may be the result of local or systemic dis- 
eases. 

Because this area is so often seen on 
roentgenograms taken for other purposes, 
it may at times suggest or confirm a diag- 
nosis. 

The normal anatomy of the adult sym- 
physis pubis has been studied and illustra- 
tions of various disease processes were pre- 
sented. In some instances, the findings were 
relatively specific and in others a useful 
differential diagnosis was apparent. 

There was a scientific essay on the same 
subject. 

Quantitating Bone Mineral Using an Ex- 
ternal Gamma Ray Source. John M. Vogel, 
M.D., Ronald J. Friedman, M.D., and 
Jerry T. Anderson, B.S., USPHS Hospital, 
San Francisco, California. 

Bone mineral content may be measured 
by using x-ray densitometry or the gamma 
ray absorption technique. 

The Exhibitors’ modification of the latter 
method permits not only accurate quanti- 
tation of bone mineral content, but also 
rapid visualization of the results. 

It is the method proposed to study bone 
mineral changes in future Apollo flights. 

Evaluation of the Transplanted Lung with 
Pulmonary Angiography and Xenon 133 
Scanning. E. L. Walker, M.D., P. Hutchin, 
M.D., and O. F. Gabriele, M.D., Univer- 
sity of North Carolina School of Medicine, 
Chapel Hill, North Carolina. 

The sequential changes occurring in pul- 
monary angiograms and xenon I33 scans 
during unmodified canine lung allograft re- 
Jection were compared. 

In angiograms, there is a minimal pro- 
longation of the duration of the arterial 
phase and changes in angioarchitecture of 
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the graft 4 to 6 days after transplanta- 
tion. 

In lung scans, there is an accompanying 
decrease in ventilation and perfusion. 

Pulmonary scanning after intravenous 
xenon 133 administration provides a con- 
venient method for continuous evaluation 
of the functional changes in the trans- 
planted lung, while angiography is reserved 
for the differential diagnosis of impaired 
function. 

Significance of Unilateral Absence of Pul- 
monary Artery Perfusion by Lung Scanning. 
Robert I. White, Jr., M.D., A. Everette 
James, Jr., M.D., and Henry N. Wagner, 
M.D., The Johns Hopkins Medical Insti- 
tutions, Baltimore, Maryland. 

Analysis of one year's experience with 
607 lung scans revealed 13 cases (2 per cent) 
of unilateral absence of perfusion. 

The causes were: bronchogenic carcino- 
ma (3), massive pulmonary embolism (3), 
“acquired” hyperlucent lung (Swyer-James) 
(1), inflammatory disease of lung (3), and 
surgical removal of the lung (1). Shunting 
procedure for congenital heart disease 
(2/18) and the Swyer-James syndrome 
(1/3) were the most common disease en- 
tities associated with unilateral absence of 
radioactivity on a percentage basis. 

The information provided by chest radi- 
ography, and lung scanning was presented 
and the usefulness of this correlation was 
demonstrated. 

Computer Aided Diagnosis of Gastric UL 
cer. William J. Wilson, M.D., David Teates, 
M.D., and Roger K. Harned, M.D., Uni- 
versity of Nebraska Medical Center,Omaha, 
Nebraska. 

The elements of the public model used in 
computer aided diagnosis of gastric ulcers 
were displayed. Line drawings and roent- 
genograms were used to define the features 
found to be important. This technique 
permitted a diagnostic accuracy of greater 
than 97 per cent. 

Opportunity for self-evaluation in actual 
case analysis was an integral part of this 
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partment, thus making its identification 
possible. We recommend as a routine both 
lateral, anterior and posterior views in each 
study. Whether or not the addition of the 
vertex scan should be a matter of routine 
has not been determined, but should prob- 
ably be reserved for the problems involving 
unilateral abnormalities and questions of 
anatomic variation. When cisternography 
is performed in the presence of suspected 
hydrocephalus, identification of radioac- 
tivity within the ventricular structures con- 
firms the diagnosis of communicating hy- 
drocephalus as a result of defective CSF 
resorption, and delayed studies with par- 
ticular reference to concentration of radio- 
activity in the parasagittal area are essen- 
tial. The location of a specific block to CSF 
flow may be identified by attention to the 
anatomic CSF compartments visualized on 
the cisternographic study. 

The introduction of radioactive sub- 
stances into the cerebrospinal fluid space is 
not a new procedure, but recent progress in 
imaging techniques and development of 
new radiopharmaceuticals has greatly in- 
creased the anatomic detail contained in 
the radioisotopic images and has allowed 
identification of specific CSF pathways and 
compartments. Numerous reports of the 
efficacy of surgical CSF shunting proce- 
dures in obstructive and normal pressure 
hydrocephalus have stimulated exploration 
of new methods in an attempt to select 
those patients who will benefit from these 
shunting procedures. Intrathecal injection 
of radiopharmaceuticals with subsequent 
imaging offers an innocuous and physio- 
logic method to study cerebrospinal fluid 
dynamics. 

Cisternography may be used to: (1) de- 
termine the various forms of hydroceph- 
alus; (2) separate the types of porenceph- 
alic cysts and subarachnoid cysts; (3) ex- 
aming patients with pseudotumor cerebri 
and patients with meningocele; (4) as well 
as predict those patients who will benefit 
from CSF diversionary shunts. 
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A. Everette James, Jr., M.D. 
Department of Radiological Sciences 
The Johns Hopkins Medical Institutions 
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HE TECHNICAL EXHIBITS of 

the Seventy-first Annual Meeting of 
the American Roentgen Ray Society held 
at the Deauville Hotel, Miami Beach, 
Florida, September 29-October 2, 1970, 
again surpassed all expectations in excel- 
lence and artistic visual display. They were 
housed in the spacious Napoleon Rooms 
No. 1, 2 and 3, where, utilizing to the ful- 
lest extent the ultramodern engineering 
facilities of the Deauville Hotel, they re- 
flected magnificently the tremendous ad- 
vance made in the technical aspect of 
Radiology during the past few years. 

To Mr. Clifford L. Sherratt, Honorary 
Member, and Dr. Ernst F. Lang, Manager 
of the Annual Meeting, the Society ex- 
presses its gratitude for organizing these 
superb exhibits which contributed immea- 
surably to the over-all success of the Annual 
Meeting. 

The Society also expresses its sincerest 
thanks and deepest appreciation to the 
following firms which took part in the 
Technical Exhibits: 

Acan X-Ray, Detroit, Michigan; Ames 
Color-File Corporation, Somerville, Mas- 
sachusetts; Atomic Energy of Canada 
Limited, Ottawa, Ontario, Canada; Auto- 
matic Seriograph, Division of Litton In- 
dustries, Des Plaines, Illinois; Barber-Col- 
man Company, Rockford, Illinois; Barnes 
Engineering Company, Stamford, Con- 
necticut; Barnes-Hind Barium Products, 
Sunnyvale, California; Bar-Ray Products, 
Incorporated, Brooklyn, New York; John 
Bunn Corporation, Alden, New York; 
Cenco Medical/Health Supply Corporation, 
Miami, Florida; Cook, Incorporated, 
Bloomington, Indiana; Cordis Corporation, 
Miami, Florida; Dunlee Corporation, Bell- 
wood, Illinois; Eastman Kodak Company, 
Rochester, New York; E. I. Du Pont de 
Nemours and Company, Wilmington, Del- 
aware; Eimac—Division of Varian, Salt 
Lake City, Utah; Elema-Schonander, In- 


corporated, Elk Grove Village, Illinois; 
Encyclopaedia Britannica, Incorporated, 
Chicago, Illinois; Eureka X-Ray Tube 
Corporation, Division of Litton Industries, 
Chicago, Hlinois; E-Z-Em Company, West- 
bury, New York; Field Emission Corpora- 
tion, McMinnville, Oregon; GAF Corpo- 
ration, New York, New York; General 
Electric Company, Milwaukee, Wisconsin; 
Gordon Consultants, Incorporated, New 
York, New York; Warren H. Green, In- 
corporated, St. Louis, Missouri; Grune & 
Stratton, Incorporated, New York, New 
York; Hoechst Pharmaceutical Company, 
Cincinnati, Ohio; Hoffrel Instruments, 
Norwalk, Connecticut; Ilford Incorporated, 
Paramus, New Jersey; Keleket/CGR Cor- 
poration, Waltham, Massachusetts; Liebel- 
Flarsheim Company, Division of Sybron 
Corporation, Cincinnati, Ohio; Litton In- 
dustries; LogEtronics Incorporated, Hunt- 
ington Station, Long Island, New York; 
Low X-Ray Corporation, New York, New 
York; Machlett Laboratories, Stamford, 
Connecticut; Mallinckrodt Chemical Works, 
St. Louis, Missouri; Medico-International 
Incorporated, Tampa, Florida; Medi-Tech, 
Incorporated, Watertown, Massachusetts; 
Medrad Incorporated, Allison Park, Penn- 
sylvania; 3M Company, St. Paul, Minne- 
sota; N & H Instruments Incorporated, 
Carrollton, Texas; Nuclear Associates In- 
corporated, Westbury, New York; Nuclear- 
Chicago, Incorporated, Des Plaines, Illi- 
nois; Ohio-Nuclear, Incorporated, Mentor, 
Ohio; Pako Corporation, Minneapolis, 
Minnesota; Philips Medical Systems, New 
York, New York; Picker Corporation, 
Cleveland, Ohio; Profexray, Division of 
Litton Industries, Des Plaines, Illinois; 
Purdue Frederick Company, Yonkers, New 
York; W. B. Saunders Company, Philadel- 
phia, Pennsylvania; Schick X-Ray Com- 
pany, Wilmette, Ilinois; Frank Scholz 
X-Ray Corporation, Boston, Massachu- 
setts; Siemens Corporation, Iselin, New 
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PRIMARY CEREBROSPINAL FLUID FISTULA* 


By Н. L. FLOYD, M.D.,f Н. 


F. W. PRIBRAM, M.B., D.M.R.D.,t and А. G. 


VELO, M.D.f 


RICHMOND, VIRGINIA 


OMMUNICATIONS between the sub- 

arachnoid space and a body surface are 
potentially lethal. Many are in the form of 
occipital or lumbosacral dermal sinuses, 
while others are cerebrospinal fluid fistulae. 
Most of these occur as a result of basal 
skull fracture with a tear of the underlying 
dura and arachnoid. A spontaneous cere- 
brospinal fluid fistula is rare and the first 
clear description is attributed to Charles 
Miller in 1826,° although Thomas Willis in 
1676 and Morgagni in 1762 may have de- 
scribed similar cases. 

O'Connell? divides spontaneous fistulae 
into: (1) primary, where the cause cannot 
be found; and (2) secondary, those that 
accompany intracranial or sinus neoplasms, 
sinus infection, or those that follow surgery 
or trauma. 

Most primary cerebrospinal fluid fistulae 
occur in the cribriform plate, but they have 
also been described in the middle and pos- 
terior fossa, wherein they occur in the 
tegmen tympani,’ in the internal auditory 
canal,” or in the fifth nerve canal.’ They 
are commoner in the female by a ratio of 10 
to I, and they may defy precise clinical, 
radiologic or even surgical localization. 

Dandy? observed that rhinorrhea on one 
side does not necessarily imply that the 
fistula is on the same side, nor even in the 
cribriform plate. He described defects 
which were bilateral or on the opposite side. 


Posterior fossa defects with leakage of 


fluid into the nasopharynx via the eusta- 
chian tube also result in rhinorrhea. Pro- 
fuse rhinorrhea probably indicates com- 
munication with the ventricular system or 
a spacious basal cistern. It is the role of the 
radiologist to localize such fistulae and to 
determine their multiplicity before surgery 
is undertaken. 

Two cases are presented in which local- 


ization was made preoperatively by radio- 
graphic means. 


REPORT OF 
CASE TI: BUC. a9 
hospitalized 3 times for pneumococcal menin- 
gitis in the period from September 1965 to 
October 1967. All 3 attacks followed upper 
respiratory infections associated with rhinorrhea 
from both nostrils. There was no rhinorrhea 
between attacks. In all 3 instances D. pneu- 
montae was identified in smears and cultures of 
the cerebrospinal fluid. All 3 attacks responded 
to intravenous antibiotics. No dermal sinus was 
present. 

Skull roentgenograms on the occasion of the 
second attack in September 1967 were con- 
sidered normal. A posteroanterior roentgeno- 
gram 1n October 1967, at the time of the third 
attack, showed opacified ethmoid air cells on 
the right and a defect in the right cribriform 
plate. Tomography (Fig. 1) confirmed these 


CASES 


year old Negro male, was 





Frontal tomogram showing defect 
(arrow) in the right cribriform plate. 


lic. І. 


* From the Departments of Radiology (Neuroradiology),f and Neurosurgery,t Medical College of Virginia, Richmond, Virginia. 
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NEWS ITEMS 


DR. EUGENE P. PENDERGRASS RECEIVES 
PMS DISTINGUISHED SERVICE AWARD 
The Distinguished Service Award of the 

Pennsylvania Medical Society was pre- 
sented to Eugene P. Pendergrass, M.D., 
at the festive State Dinner, held Tuesday 
evening, October 6, 1970 in Lancaster, 
Pennsylvania. 

Dr. Pendergrass is an illustrious member 
of the Consulting Editorial Board of the 
AMERICAN JOURNAL or RoENTGENOLOGY, 
RanruM THERAPY AND Nuctear MED- 
ICINE, and for many years has been an ex- 
ceptionally active and most influential 
Delegate of the Section on Radiology to 
the House of Delegates of the American 
Medical Association. 

In receiving the PMS Distinguished Ser- 
vice Award, Dr. Pendergrass is the fourth 
great Pennsylvania physician thus hon- 
ored. The other recipients of the Award 
were: Dr. Jonas Salk, developer of the 
poliomyelitis vaccine; Dr. John H. Gibbon, 
Jr., who perfected the heart-lung open sur- 
gery machine; and Dr. James Z. Appel, 
eminent Past President of the American 
Medical Association. 

To quote from the Pennsylvania Med- 
icine, September 1970, Volume 73, which 
is devoted to a tribute to Gene, “I can tell 
you this, he is truly a great man." 


NEW OFFICERS OF THE AMERICAN 
ROENTGEN RAY SOCIETY 

The following new officers were elected 
at the Seventy-first Annual Meeting of the 
American Roentgen Ray Society, held at 
the Deauville Hotel, Miami Beach, Florida, 
September 29-October 2, 1970: President, 
John F. Roach, M.D., Albany, New York; 
President-Elect, Thomas M. Fullenlove, 
M.D., San Francisco, California; zst Vice- 
President, Russell H. Morgan, M.D., Balti- 
more, Maryland; 2nd Vice-President, 
William B. Seaman, M.D., New York, New 
York; Secretary, Ted F. Leigh, M.D., 
Emory University Clinic, Atlanta, Georgia 





30322; and Treasurer, Colin B. Holman, 
M.D., Mayo Clinic, Rochester, Minnesota 
55901. 

The Chairman of the Executive Council is 
Roderick L. Tondreau, M.D., Holy Re- 
deemer Hospital, 1648 Huntingdon Pike, 
Meadowbrook, Pennsylvania 19046. 

The Seventy-second Annual Meeting of 
the Society will be held at the Sheraton 
Hotel, Boston, Massachusetts, September 
28-October 1, 1971. 


SOCIETY FOR PEDIATRIC RADIOLOGY 


At the Thirteenth Annual Meeting of the 
Society of Pediatric Radiology, which was 
held in the Casanova Room of the Deau- 
ville Hotel, Miami Beach, Florida, on 
September 27-28, 1970, the following 
officers were elected: President, Norman 
Glazer, M.D., Akron, Ohio; President- 
Elect, Bertram К. Girdany, M.D., Pitts- 
burgh, Pennsylvania; and Secretary-Trea- 
surer, John L. Gwinn, M.D., 4650 Sunset 
Blvd., Los Angeles, California 90027. 

The Fourteenth Annual Meeting of the 
Society will be held at the Sheraton Hotel, 
Boston, Massachusetts, September 26-27, 


1971. 


THE CANADIAN ASSOCIATION 
OF RADIOLOGISTS 

Dr. Maurice Dufresne, Chairman of the 
Committee on Annual Meetings of the 
Canadian Association of Radiologists an- 
nounces that the Thirty-fourth Annual 
Meeting will be held at the Palliser Hotel, 
Calgary, Alberta, March 16-19, 1971. 

The Scientific Program Committee in- 
vites radiologists, physicists, etc. to submit 
papers and scientific exhibits for this meet- 
ing. 

All communications should be sent to: 
Chairman, Scientific Program Committee, 
The Canadian Association of Radiologists, 
Suite ror, 1555 Summerhill Avenue, Mon- 
treal 169, P.Q., Canada. 
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findings. Tomograms of petrous ridges as well 
as air encephalograms were normal. Counts of 
cotton pledgets placed in the nasal cavities at 
the time of instillation of 15 microcuries of 
RISA (I9!) into the lumbar subarachnoid space 
were 1,219 cpm on the right and 1,049 on the 
left at 24 hours. A scan of the head at 24 hours 
was interpreted as showing leakage of cerebro- 
spinal fluid into the right nasal cavity. 

A right frontal craniotomy was performed 
November 20, 1967, and a 3X 4 mm. defect was 
present in the middle of the right cribriform 
plate. This was patched with acrylic plastic. 
The patient tolerated the procedure well and 
was discharged 10 days later. There has been 
no recurrence of cerebrospinal fluid rhinorrhea. 


Case 11. E.S.,a35 year old Negro female, was 
admitted on November 29, 1968 for investiga- 
tion of a continuous watery drip from her right 
nostril. Three weeks previously she had suffered 
a febrile illness accompanied by lacrimation, 
bilateral rhinorrhea, sore throat, myalgia and 
malaise. There was no history of trauma. Phys- 
ical and neurologic examinations were normal. 
Upon leaning forward there was a continuous 
drip of clear watery fluid from her right nostril. 
The fluid reduced Fehling's solution. 

Skull roentgenograms were normal as were 
tomograms of the petrous ridges and the an- 
terior cranial fossa. Tomograms of the middle 
fossa showed an opacified right sphenoid sinus 
(Fig. 2). After injection of 15 microcuries of 





Fic. 2. Frontal tomogram showing opacified 
right sphenoid sinus (arrow). 
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Fic. 3. Encephalogram showing an air containing 
cyst (arrow) just to the right of the midline 
above the sella. 


RISA (I?!) into the lumbar subarachnoid space, 
counts of cotton pledgets in the nose at 60 
minutes were 161,000 cpm on the right and goo 
on the left. An air study showed an air con- 
taining cyst (Fig. 3) just to the right of the 
midline above the sella. An air fluid level was 
noted in the sphenoid sinus. The encephalogram 
was otherwise normal. Positive contrast en- 
cephalograms showed immediate opacification 
of the right sphenoid sinus by pantopaque which 
entered from the pituitary fossa (Fig. 4, 4 and 
B). 

On December 4, 1968 a bifrontal craniotomy 
was performed. The sphenoid sinus was opened 
through the planum sphenoidale and packed 
with muscle and fascia. The patient tolerated 
the procedure well. The rhinorrhea ceased and 
the patient was discharged 10 days later. There 
has been no recurrence of rhinorrhea. 


DISCUSSION 

The identification of a cerebrospinal 
fluid fistula exercises the ingenuity and per- 
sistance of the radiologist. Investigation 
proceeds on a logical basis in an attempt, 
first of all, to define the side on which the 
fistula 1s situated. Thereafter some hint 
must be obtained as to whether the fistula 
originates in the anterior, middle, or pos- 
terior fossa, since subsequent studies de- 
pend on this information. 

Plain roentgenograms of the skull must 
be scrutinized with unusual care in order 
to detect any minor abnormality. The 
opacification of one of the air sinuses may 
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SEMINARS IN DIAGNOSTIC RADIOLOGY 

Two Seminars will be presented in Miami 
Beach in March of 1971 as follows: 

т. Ninth Annual Seminar on "Selected 
Topics in Roentgen-diagnosis: Radiologic- 
Pathologic Correlations,” at Fontainebleau 
Hotel, March 9-13, 1971, sponsored by the 
Department of Radiology, University of 
Miami School of Medicine, Jackson Memo- 
rial Hospital, Miami, Florida. During the 
four-day course, selected topics in chest, 
bone, alimentary tract, and urinary tract 
roentgenology will be discussed by radi- 
ologists and pathologists, who will stress 
the correlation between radiographic and 
anatomical pathology. An outstanding 
faculty of Radiologists and Pathologists 
will participate with the faculty of the Uni- 
versity of Miami School of Medicine in 
presenting this course. The Guest Faculty 
includes: Benjamin Castleman, M.D., 
Boston, Massachusetts; Arthur Clemett, 
M.D., New York, New York; Sheldon F. 
Markel, M.D., Ann Arbor, Michigan; 
Harry Z. Mellins, M.D., Boston, Massa- 
chusetts; Maurice M. Reeder, M.D., Hono- 
lulu, Hawaii; Elias G. Theros, M.D., 
Washington, D.C., Jerome F. Wiot, 
M.D., Cincinnati, Ohio; and John P. Wyatt, 
M.D., Winnipeg, Canada. 

2. Seminar on “Special Procedures in 
Diagnostic Radiology," Eden Roc Hotel, 
March 14-17, 1971, sponsored by the De- 
partment of Radiology at Mount Sinai 
Hospital, Miami Beach, in collaboration 
with the Department of Radiology st 
Jackson Memorial Hospital, University of 
Miami School of Medicine. This 2% day 
seminar is intended to discuss technical 
aspects of Special Procedures in Diagnos- 
tic Radiology. Where, with what, how, 
why and when to do them will be discussed. 
A question and answer period will allow 
discussion of the topics presented. Tech- 
nical and scientific exhibits will be dis- 
played. This seminar for the first time will 
cover all the technical aspects of all Special 
Procedures excluding Neuroradiology. 

These 2 Seminars will be preceded by a 
Seminar in Nuclear Medicine “Hemato- 
poietic and Gastrointestinal Investigation 
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with Radionuclides,” March 3-7, 1971, at 
the Fontainebleau Hotel. 

For further information please contact 
Manuel Viamonte, jr, M.D., Professor 
and Chairman, Department of Radiology, 
School of Medicine, P. O. Box 875, Bis- 
cayne Annex, University of Miami, Miami, 
Florida 33152. 

SYMPOSIUM ON INFLAMMATORY DISEASES 
OF THE GASTROINTESTINAL AND 
BILIARY TRACTS 

` The Department of Diagnostic Radiol- 
ogy of the University of Kentucky School 
of Medicine sponsors a “Symposium on 
Inflammatory Diseases of the Gastrointes- 
tinal and Biliary Tracts," April 28 to April 
30, 1971 at the Albert B. Chandler Medical 
Center, Lexington, Kentucky. 

The Guest Faculty will include: Stanley 
M. Baum, M.D., John A. Campbell, M.D., 
Richard A. Marshak, M.D., Rene Menguy, 
M.D., Maurice M. Reeder, M.D., John W. 
Schaefer, M.D., Richard Schatzki, M.D., 
Benjamin Н. Sullivan, Jr, M.D., and 
Bernard S. Wolf, M.D. 

Registrants will have an opportunity to 
purchase 4 tickets to the Kentucky Derby 
on May т. 

Further information may be obtained 
from Arthur Lieber, M.D., Program Direc- 
tor, Department of Diagnostic Radiology, 
University of Kentucky School of Medicine, 
Lexington, Kentucky 40506. 


TWENTY-FOURTH INDIAN CONGRESS 
OF RADIOLOGY, 1971 

The Twenty-fourth Indian Congress of 
Radiology will be held in Calcutta from 
January 22 to 24, 1971. 

Delegates from all over India and abroad 
are invited to read papers and take part in 
the scientific deliberations of the Congress 
with special attention to the systematic 
confrontation of theory and practice of 
Radiology. There will be a Scientific and 
Commercial Exhibition during the Con- 
gress. A social program is also being ar- 
ranged. 

All further information will be available 
from Dr. S. Bose, Organizing Secretary, 
6 Harrington Street, Calcutta-16, India. 
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Fig. 2, 


(4 and B) Pantopaque myelograms showing 
contrast material flowing from the floor of the pitu- 
itary fossa into the right sphenoid sinus (arrow). 


- 
be valuable evidence and an air fluid level 
may on the up lateral 
roentgenogram. Defects in the cribriform 
plate are usually impossible to see since 
they are so small. | fortune 


be disclosed brow 


However, good 


L. Floyd, H. F. W. Pribram and A. G. Velo 


SEPTEMBER, 1970 


afforded detection of the defect in Case r. 
In the half axial projection a congenital 
abnormality of the inner ear may 
closed and these have been associated with 
dural defects w:thin the internal auditory 
canal. Tomography of the cribriform plate 
region, the petrous temporal bone and the 
sphenoid sinuses in both projections is im- 
portant. 

We have found encephalography to be 
helpful most of the primary cerebro- 
spinal fluid fistulae as well as the post 
traumatic ones." Tethering of a ventricular 
or arachnoid diverticulum may suggest the 
site of the fistula. In Case 1, air was seen 
within the spheroid sinus during encepha- 
lography and unusual collection of air 
was noted in relation to the right side of 
the sella. Some fistulae occur as a result of 
obstruction of the ventricular pathwavs 
and thus encephalography is helpful in de- 
lineating the cause. 

Isotope encephalography! may be inval- 
uable in demonstrating the size and site of 
rhe fistula. However, in neither of our 2 
cases did it give us any additional infor- 
mation. [sotope scans of the head are per- 
formed in anteroposterior and lateral pro- 


be dis- 


Jections after the instillation of high activity 


RISA (1) into the lumbar subarachnoid 
space. Scans may be superimposed on the 
skull roentgenograms to demonstrate р: ага- 
nasal, nasal and nasopharyngeal radioac- 
tive cerebrospinal fluid leakage. Counts of 
cotton pledgets placed in the region of the 
cribriform plate, the sphenoethmoidal re- 
cess, sphenoid sinus, and the pharyngeal 
orifice of the eustachian tube allow more 
precise localization of the leakage site. The 
latter technique fails when leakage is pro- 
fuse as in Case ir. 

Positive are useful 
fistulae originating in the middle or pos- 
terior fossa. have fundamental reser- 
vations about the wisdom of positive con- 
trast studies of the nose in the case of cribri- 
form plate fistulae.? In performing a pos- 
itive contrast study, care and great patience 
are necessary. The pantopaque is injected 
in the lumbar subarachnoid space and ma- 


contrast studies? 
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BOOK REVIEWS 





RADIOLOGY or THE SMALL INTESTINE. By Rich- 
ard H. Marshak, M.D., Clinical Professor of 
Radiology, Mount Sinai School of Medicine, 
New York; and Arthur E. Lindner, M.D., 
Assistant Professor of Medicine, New York 
University School of Medicine, New York. 
Cloth. Pp. 510, with 498 figures. Price, $32.00 
U.S.; $34.60 Canada. W. B. Saunders Com- 
pany, West Washington Square, Philadel- 
phia, Pa. 19105, 1970. 


This book with 21 chapters and a very large 
number of beautiful illustrations is by far the 
best text on radiology of the small bowel. The 
text is concise, up-to-date and covers the fre- 
quent, the unusual and the rare. 

Two chapters, one by Arthur R. Clemett on 
“Uncommon Lesions of the Small Intestine” 
and one by John E. Moseley and Jack G. Rab- 
inowitz on “The Small Bowel in Infants and 
Children” add further strength to this book 
with the superb expertise of the primary auth- 
ors. 
It is amazing that in only 500 pages such a 
wealth of information can be conveyed. The 
references are carefully chosen and show dis- 
crimination and dedication to the important. 
The loving care of the authors, who insist on 
atlas-sized film reproductions to emphasize de- 
tail, is to be commended. Anyone publishing 
books of this nature knows how difficult and 
costly it is to have illustrations like Figures 18— 
3, 19-28, 20-18 and 21—29 among many others 
published. 

While there may be some disagreement from 
individuals about the organization of chapters 
like “Uncommon Lesions” and “Miscellaneous 
Lesions,” it should be remembered that no two 
individuals organize anything in the same way 
and that the final presentation must be left to 
the judgment of the author. 

Nothing can detract from the over-all im- 
pression that this is truly a masterpiece which 
will serve as the yardstick by which other books 
on the small intestine will be judged for many 
years to come. 

ALEXANDER R. МАКОО, M.D. 


Diseases or BONE Амр Joints. By Louis Lich- 
tenstein, M.D., Clinical Professor of Path- 
ology, University of California, San Fran- 





ciso; Professor Extraordinario, National Uni- 
versity of Mexico; Honorary Member, Span- 
ish Orthopedic Society (SECOT); Honorary 
Member, Western Orthopedic Association; 
Fellow, New York Academy of Medicine; 
Consultant in Pathology, Children’s Hos- 
pital, San Francisco; Consultant in Path- 
ology, U. S. Naval Hospital, Oakland; Con- 
sultant in Orthopaedic Pathology, St. 
Joseph’s Hospital and Mt. Zion Hospital and 
Medical Center, San Francisco, Calif. Cloth. 
Pp. 228, with 287 illustrations. Price, $17.50. 
C. V. Mosby Company, 3207 Washington 
Blvd., St. Louis, Mo. 63103, 1970. 


This text is offered as a companion volume 
to "Bone Tumors” written in 1965 by the same 
author and covers skeletal diseases in general, 
apart from neoplasms. The author makes no 
pretense of contributing an encyclopedic trea- 
tise covering in detail all aspects of every con- 
ceivable subject in the field. The purpose of the 
monograph, as stated, is to provide a concise 
yet informative comprehensive survey for basic 
orientation with emphasis on pathology, and 
as such to help meet the needs of orthopedists, 
general surgeons, radiologists, pathologists, 
pediatricians, internists, and other men in med- 
icine and its allied sciences who have an interest 
in disease of bone and joints. 

In the preparation of certain chapters, the 
author, an eminent pathologist, has drawn upon 
published experience of others in internal med- 
icine and endocrinology. In addition roentgen- 
ographic reproductions have been freely util- 
ized as invaluable aids in graphically depicting 
many conditions. Much of the material has 
been selected from the author's own teaching 
files and experience accrued over the past 20 
years or more. Relevant physiologic, genetic, 
immunologic, and biochemical data have been 
integrated at every opportunity with clinical 
and pathologic findings. 

As the table of contents indicates, the struc- 
ture, function, and pathologic alterations of 
bone joints may reflect in many obvious and 
subtle ways diseases occurring elsewhere in the 
body. Thus, genetic abnormalities, altered re- 
nal function, metabolic disorders, vitamin im- 
balances, endocrine malfunctions, neurotrophic 
disorders, blood diseases, and many other dis- 
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nipulated into each cerebello-pontine angle 
and thereafter into the sella. It may also be 
possible to place it in the anterior fossa in 
the region of the cribriform plate. Unless 
the fistula is large, as in Case 11, the con- 
trast material must be left in position for a 
lengthy period as its viscosity usually pre- 
vents the instantaneous demonstration of 
a fistula. Low density pantopaque might 
be useful in certain cases.? 


SUMMARY 


The identification of the site of a primary 
cerebrospinal fluid fistula is of considerable 
importance in the surgical treatment, and 
exercises all the ingenuity and patience of 
the radiologist. 

We have reported 2 cases of primary 
cerebrospinal fluid fistula, one originating 
in the anterior fossa and the other in the 
middle fossa and have described our thoughts 
on the method of investigation. 


Н. F. W. Pribram, M.B. 
Radiology Service 

Veterans Administration Hospital 
5901 East Seventh Street 

Long Beach, California go801 
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ease states are discussed insofar as they are re- 
flected in changes of bones and joints. 

As in any book, certain areas are more out- 
standing than others and the chapters on sys- 
tematized Anomalies of Skeletal Development, 
Histiocytosis-X, Pathology of Some Common 
and Unusual Orthopedic Conditions, and the 
Disorders of the Synovial Joints are especially 
well presented. On the whole, the well organized 
14 chapters provide a quick and ready simple 
reference text in which the subjects, although 
briefly treated in some instances as intended by 
the author, can be pursued in greater detail by 
referring to the many specific and general refer- 
ences provided at the end of the chapter. 

E. Мисно Аз SARGENT, M.D. 
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A NEW SIMPLE MEASUREMENT OF PINEAL CAL- 
CIFICATION IN THE LATERAL CRANIOGRAM* 


By YOSHITOKI MURASE, SENGAI TANAKA, ATSURO FUTAMURA, 
TAKAO ITO, KEN IMAMURA and KAZUKI SAKATA 


GIFU, JAPAN 


A NEW simple method of measuring the 
position of pineal calcification in the 
lateral plain craniogram has been devised 
and its reliability has been confirméd. 


MATERIAL 


Of the lateral craniograms made on re- 
cent outpatients at our clinic, in which 
intracranial space-occupying lesions and 
cerebral atrophy were excluded clinically, 
those showing clear pineal calcification and 
having appropriate clarity for measurement 
were selected. One hundred and fifty such 
craniograms (1 each from 150 cases) were 
chosen randomly. The age of the patients 
ranged from 10 to 74 years and was 35.4 
years on the average. The lateral cranio- 
grams were made as follows: The head was 
placed on the cassette with the sagittal 
plane parallel to the film. The central ray 
was directed perpendicular to the film 
through a point about 2 cm. anterior to 


the external auditory meatus on the cantho-, 


meatal line. The distance between the tube 
and the film was 1 meter. 


METHOD OF MEASUREMENT 


On the lateral craniogram, the curved 
line formed by the anterior border of the 
middle cranial fossa and the curved line 
formed by the inferior surface of the orbital 
roof were identified and the crossing point 
A was marked, as shown in Figure 1. When 
these lines were separately observed on 
each side, the crossing points (A; and Аз) 
were determined on each side and the mid- 
point between them (A; was marked as 
shown in the inset of Figure 1. The point 
A or Ay was connected to the outer lambda 
and the crossing point of this line with the 
inne” table of the lambda region was 


named L. The midpoint M of the line AL 


or А, was determined and the distance 
from M to the center P of pineal calcifica- 
tion was measured as the components 
parallel (horizontal) and perpendicular 
(vertical) to the line. 


RESULTS 


In Figure 2, the horizontal and the verti- 
cal components of MP distance were taken 
as abscissa and ordinate, respectively, and 
the results of measurement were plotted. 
As shown in the Figure, the center P of 
normal pineal calcification showed a con- 
centrated distribution around the point M. 
P was found to lie, in 79 (93 per cent) of 
85 cases, on the vertical lines 10 mm. be- 
fore M and 2 mm. behind M, and on the 
horizontal lines 4 mm. above M and 8 mm. 
below M, or in a square of 12X12 mm.? 
with the center 4 mm. before and 2 mm. 
below M. The results in young (10-17 
years of age) subjects (indicated by x) and 


: those in older (61-74 years of age) pa- 


tients (indicated by black triangles) showed 
no particular tendency as compared to the 
average results. 

Inapplying this method of measurement, 
the most frequently encountered difficulty 
is when the lambda cannot be identified 
precisely. In such cases it is necessary to 
determine a substitute L point by some 
other means. For this purpose we selected 
the most caudal point B (Fig. 1) on the 
inner table of the occipital bone as a refer- 
ence point. In the cases where the lambda 
was clearly identifiable the distance BL 
was measured. As shown in Figure 3, the 
distance showed fairly little individual 
difference, the average being about 100 mm. 

In the cases where the lambda was not 
identifiable, the point L’, a substitution for 
L, was determined as a point on the осс1- 


* From the Second Surgical Division (Chief Prof. Dr. Takao Taketomo), Gifu University School of Medicine, Gifu, Japan. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray Socirty m 
Secretary, Dr. Ted F. Leigh, Zmory University Clinic, 
Atlanta, Ga. 30322. Annual -neeting: Sheraton Hotel, 
Boston, Mass., September 38-October І, 1971. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M. VactE, Saroni Tumor Institut 
1600 Divisadero St., San Frandsco, Calif. 94115. Annu 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RapioLocicAL Soergry or Norra AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-cighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Ill., November 29-December 4, 
1970. 

American COLLEGE or RapioLoaY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chi 6, Ill. Annual meeting: St. Louis, Mo., 
Chesc Park Hotel, March jo-april 3, 1971. 

SECTION ox RADIOLOGY, ÁMERIC.N MEDICAL ÁSSOCIATION 
Secretary, Dr. Ted Е. Leigh, Emory University Clinic, 
Atlanta, Ga, 30322. Annual meeting: Atlantic City, 
N. J., June 20~24, 1971. 

AMERICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Denver, Colo., Dec. 7-11, 1970, 
Denver-Hilton Hotel; Bal Herbour, Fla., June 7-11, 
1971, Americana Hotel; and Dallas, Tex., Dec. 6-10, 
1971, Statler-Hilton Hotel, 

Written examinations are scheduled in June of each 
year in 12 large сеш and applications must be re- 
ceived in the Board Office before Sept. 3o of the year 
иеш the опе in which the candidate wishes to be 
examined. 


Beginning in 1970 the deadline for receiving applica- 
tions for any examination is Sept. 30 of the year pre- 
ceding. 

AMERICAN ÁsSOCIATION OF Puysrmisrs IN MEDICINE 
Secretary, Leonard Stanton, Haknemann Medical Coll 
230 N. Broad St, Philadelpiia, Pa. 19102. Annu 
mecting to be announced. 

AMERICAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl К. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

AMERICAN Ixsrrrurg оғ UrrzAsourp ix MEDICINE 
Secretary, Е. J. Fry, M.Sc., Bioscoustics Lab., Universi 
of linos, Urana ti d 

AMERICAN SOCIETY OF NEURORADCOLOGY 


. Seeretary-Treasurer, Dr. Eugens V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
I4215. 


THIRTEENTH INTERNATIONAL Compress or RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH INTER-AMERICAN CONGREZS or RADIOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 
|» University of Miami $сһосї of Medicine, Jackson 

emorial Hospital, Miami Fla. 33136. 
President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. 
Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 


INTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos- 
pital, 2215 North Cascade Ave., Colorado Springs, Colo. 


ALABAMA CHAPTER OF ACR 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of А1а- 
bama State Medical Association. 
ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday cach month. 
Arzona RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St, Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 
ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. ot 
Arkansas Medical Center, Little Rock, Ark, 72201. Meets 
twice annually, the Spring Meeting being in conjunction 
with and at the place of the State Medical Association. 
Association or UNIVERSITY RADIOLOGISTS 
Secretary-Treasurer, Dr. Elliott С. Lasser, University 
Hospital of San Diego County, San Diego, Calif. 92103. 
Annual Meeting: Durham, N. C., May HRS 1971, wi 
the Duke University and University of North Carolina 
Radiology Departments serving, as co-hosts. 
ATLANTA JOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Calvin, Emory University 
Clinic, Atlanta, Ga. 32322. Meets on four Thursday eve- 
ша during the academic year at a time announced їп 
у September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 
Bavarran-Amenican RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York, 
N. Y. Meets quarterly. 
Віоскіғт RADIOLOGICAL Society 
Secretary-Treasurer, Dr, R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 
BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 


ee University of Kentucky, n, Ky. 
40506. The Society meets once each month during the 
school year. 


Bronx RADIOLOGICAL SOCIETY, New YORK STATE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. David Bruce Hayt, боо E. 
233rd St., Bronx, N. Y. 10466. Meets 4 times a year. 
Brooxiyn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Rubem Pochaczevsky, 300 Skill. 
man Ave., Brooklyn, N.Y. 11211. Meets first Thursday 
of each month, October through June. 
Burrato RADIOLOGICAL SOCIETY 
Secretary, Dr. Glen M. Ebersole, 405 Spring St., James- 
town, N.Y. 14701. Meets second Mon ay evening each 
month, October to May inclusive, at University Club. 
CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 


of ACR 

$ -Treasurer, Dr. John L. Gwinn, Childrens Hos- 
pital of Los Angeles, Р.О. Box 54700, Los Angeles, Calif. 
90054. 


CATAWBA VALLEY RADICLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box 10, Ruther- 
ford College, N. С, 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. С., at 
12230 Р.М. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Гс. 1. Schematic drawing indicating the method of 
measurement. A = Crossing point of the curved line 
formed by anterior border of the middle cranial 
fossa and the curved line formed by inferior sur- 
face of the orbital roof. B= Most caudal point on 
the inner table of the occipital bone. L = Crossing 
point of the line, connecting À to outer lambda, 
and the inner table. M = Midpoint of AL. P=cen- 
ter of pineal calcification. /z5et (left upper corner). 
Ao is the midpoint between A; and As, which are 
the crossing points of A on each side. 





їс. 2. Distribution of P in relation to M in manifest 
lambda cases. Abscissa: horizontal distance in 
mm. Ordinate: vertical distance in mm. Origin is 
the point M. х= young subjects. Black triangles 
— older patients. For dotted square see text. 
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cases 
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10 
5 
80 0 
а » BL mm 
Fic. 3. BL distance in manifest lambda cases. 


Abscissa: BL distance in mm. Ordinate: number 
of cases. 


pital inner table having a straight distance 
of 100 mm. from B. The position of P in 
relation to M was measured as previously. 
As shown in Figure 4, the point P was 
found to lay within the same square as 
described above (Fig. 2) in 62 (95 per cent) 
of the 65 cases. The point L' was, therefore, 
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Fic. 4. Distribution of P in relation to M in ob- 
scure lambda cases. Details appear in the legend 
of Figure 2. 
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‘CENTRAL New YORK RADIOLOGICAL SOCIETY 


et f e Dr. David N. Cheris an 

Gen Hospital of Greater Syracuse, Broad Ro A 
Syracuse, N. Y. 13215. Meets first Monday each month 
October through May. 

CENTRAL Онто IOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, gin Lane Rd., Colum- 
bus, Ohio 43220. Meets second Thursday in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

CHICAGO ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. William T. Moss, кк Е. Supe- 
rior St, Chicago, Ш. 60611. Meets third Thursday 
of each month, October to aps except December, at the 
Bismarck Hotel, Chicago, 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, James Farmer, 18869 Canyon 
Rd. Fairview Park, Ohio 44126. Meetings at 7:00 Р.М. 
on fourth Monday of October, November, January, 
February, March and Apal 

COLORADO IOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Marvin L. Daves, Univ, of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

CONNECTICUT VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. William W. E 130 Maple St, 
Springfeld, Mass. Meets in April and October. 

DaLLas-Fozr WORTH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. V. V. Kirby, 1722 Spring Lake Dr., 
Arli , Тех. 76010. Meets the 3rd Monday of every 
month at 6:30 P.M., at the 
Tex. 

DELAWARE CHAPTER or ACR 


ibola Inn, Arlington, 


Secretary- Treasurer, Dr. S. Walter Kran, Doctors’ Hos- 
ital of San Leandro, 1385) East 14th St., San Leandro, 
alif. 94578. Meets first Thursday each month, Oct. 

through May, at University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

Frorma RADIOLOGICAL SocIETY, CHAPTER or ACR 
Secretary, Dr. Wm. Е. Lindsey, 1215 Hodges Dr., 
Tallahassee, Fla. 32893. Meets twice annually, іп the 
spring with theannual State Society Meetingandin the fall. 

Fiorina West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13595 N. gust St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

GEORGIA RADIOLOGICAL Socigrv, CHAPTER or ACR 
Secretary, Dr. Walker Harris, The Medical Center, 
Columbus, Ga. 31902. Meets in spring and fall at Annual 


State Society eg 

GREATER CINCINNATI IOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

Greater LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miam RADIOLOGICAL SOCIETY 
Se -Treasurer, Dr. John Kathe, North Shore Hos- 
pital, Miami, Fla. 33150. Meets monthly, third Wednes- 
day at 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER Sr. Louis SOCIETY or RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawan RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Virgil R. Jobe, Jr., 888 South 
King St., Honolulu, Hawaii 96813. Meets third Monday 
of each month at 7:30 P.M. 

Fleattra Paysics SOCIETY 
Secretary, John Н, Pingel, Argonne National Laboratory, 
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S. Cass Ave., Argonne, IIL болзо. Annual Meeting: 
Waldorf Astoria Hotel, New York City, July 11-15, 
1971. 

Hovsron RADIOLOGICAL Society 
датчан; Dr. Kenneth М. Jensen, 1615 St. Joseph Prof, 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, except June, July, A t and December, at 
6:00 P.M., at 103 Jesse Н. Jones Dnus Building, Texas 
Medical Center, Houston, Tex. 77025 

Ірлно STATE RADIOLOGICAL SOCIETY, CHAPTER оғ ACR 
Secretary, Dr. Hugh P. Smith, Jr., 130 E. Bannock, 
Boise, ld. 83702. Meets in the spring and fall. 

ILLINOIS RADIOLOGICAL SOCIETY, tec, CHAPTER or ACR 
Secretary, Dr. Jack L. Melamed, 1230 Sunset Rd. 
Winnetka, Ill. 60093. Meets in the spring and fall. 

INDIANA ROENTGEN SOCIETY, Inc., CHAPTER ОР ACR | 
Secretary, Dr. Dale В. Parshall, Elkhart General Hos- 
pital, P.O. Box 1329, Elkhart, Ind. 46514. 

Iowa IOLOGICAL Sou. Cuarrer or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa $2402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

KENTUCKY CHAPTER or ACR 
Secretary- Treasurer, Dr. Joan К. Hale, 402 Heyburn 
Bldg. Louisville, Ky. 40202. Meets in April and Sep- 
tember. 

Kines CouwrY RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 3o, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 Р.М. 

KNoxviLLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L, Walton, Blount Professional 
Bldg. oxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone ISLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES IOLOGICAL SOCLETY 
Secretary, Dr. Harry 'T. Vanley, St. Mary's Long Beach 
Hospital, Long Beach, Calif. 90083. Meets second Wed- 
nesday of month in September, November, January, 
April and June at Los eles County Medical Associa- 
tion Building, Los Angeles, Calif. Annual Midwinter 
Conference: Jan 31, 1971. 

Lovuistana-Texas GULF COAST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701 

MAINE RADIOLOGICAL SOCIETY, CHAPTER ОР ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radi De- 
partment, St. Mary’s General Hospital, Lewiston, Maine 
04240, Meets in June, September, December and April 

MARYLAND RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. ` ` 

MASSACHUSETTS RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130 

Mempuis ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Ош. 
versity of Tennessee College of Medicine, саза of 
Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 

Mum VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 р.м. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN IOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. David P. Corbett, Harper Hospital, De- 
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Fic. 5. Distribution of P in relation to M in total 
cases. Details appear in the legend of Figure 2. 


a good substitution for the point L for 
all practical purposes. 

In Figure 5, the results in the cases where 
point L was used and those in which point 
IL.’ was used are shown in combination. P 
point was within the square in 141 (94 
per cent) of the 150 cases. 


DISCUSSION 


Since Vastine and Kinney’ reported their 
pineal measurement їп 1927, various meth- 
ods have been proposed by various authors 
to estimate the normal position of the 
pineal calcification in the lateral plain 
craniogram. To determine displacement of 
the pineal calcification by any of these 
methods, it is necessary to have a chart on 
which standard values of the distances 
between the pineal gland and various points 
on the inner table are recorded," or have 
a specific ruler, or a specific elastic cord 
with markers on it. Pousner's formula? is 
relatively simple, but gives no information 
on vertical displacement of the calcifica- 
tion. For this reason, it would be quite con- 
venient if a line could be drawn which 
passes through, and is bisected by the 
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pineal calcification, similar to the Twining 
line? in relation to the fourth ventricle. 
With this view in mind the line AL or Aol, 
as described above, was devised. As regards 
the individual cases, it was found that 
normal pineal calcifications were distrib- 
uted fairly closely around the midpoint of 
the line AL or AL. Thus, rough esti- 
mation of the normal position of a pineal 
calcification is quite easy, if it is near the 
point M; 2.е., the center of the pineal cal- 
cification is within a square of 12 X12 mm. 
or 4mm. before and 2 mm. below point M. 
If the center of the pineal calcification is 
outside the square, we can conclude with a 
high probability that it is displaced. 

In the cases where the lambda is not 
identifiable a substitute L point is deter- 
mined. The internal or external occipital 
protuberance may serve as а reference 
point for this purpose; however, since its 
tip sometimes is difficult to identify exactly 
due to its indeterminate appearance or 
individual difference in its position, we 
selected point B as a reference point. The 
result of measurement gives a figure of 100 
mm. on the average for BL distance. It was 
subsequently confirmed that the L’ point, 
100 mm. distant from B, is a reliable sub- 
stitution for the point L for evaluating the 
position of point P. In other words, the 
present method of measuring the position 
of pineal calcification in the lateral cranio- 
gram is applicable for all cases with high 
reliability. 


CONCLUSION 


A new simple method of measuring the 
position of pineal calcification in the lateral 
plain craniogram was devised. 

The crossing point A (or the midpoint 
A, between A, and A, on each side) of the 
curved line formed by the anterior border 
of the middle cranial fossa and the curved 
line formed by the inferior surface of the 
orbital roof, is connected to the outer 
lambda, and the crossing point of this line 
with the inner table is named L. 

Normal pineal calcification was found 
in high probability to lie around midpoint 
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troit, Mich. 48201. Meets monthly, first Thursday, Octo- 

ber оой, ay, at David Whitney House, тото Antie- 
tam, at 6:30 P.M. 

Mm-Hovpsox RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.u,, first Wednesday of each 
month, September to May. 

MILWAUKEE Кокнтокм RAY SocIETY 
Secretary-Treasurer, рг. James E, Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 532 aR Meets monthly on 
fourth Monday, October through May, at University Club. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER oy ACR 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn, 55422. Meets twice annu- 
ally, fall and winter. 

Mississipr1 STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Ottis С. Ball, 5356 Balmoral 
Drive, Jackson Miss. 39211. Meets third Thursday of 
cach month at the Hedelbers Hotel, Jackson, at 6:00 Р.М. 

Мізвоові RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary- Treasurer, Dr. Arthur A. Porporis, 100 М, 
Euclid Ave., St. Louis, Mo. 63108. 

MONTANA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Jon A. Anderson, Doctor’s Building, 
1231 N. 29th Street, Billings, Mont. 59101. 

NEBRASKA CHAPTER oy ACR 
Secretary-Treasurer, Dr. Gordon Е. Johnson, 4239 Far- 
nam, Omaha, Neb. 68131. Meets third Wednesday of 
each month at 6 р.м. in Omaha or Lincoln. 

NEVADA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W. Charleston 
Blvd., Vegas, Nev. 89102. 

New ENGLAND ROENTGEN Ray Ѕосіктү 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

New, Hamprsaire ROENTGEN Rav SOCIETY, CHAPTER OF 
ACR 
Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Ѕосівту or RADIOLOGISTS CHAPTER оғ ACR 
Secretary, Dr. Donald A. Wolfel, Albu rad We New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New Yozx ROENTGEN SOCIETY 
Secretary- Treasurer, Dr. Samuel Н. Madell, 1. E. 82nd St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 р.м. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-Мау 1, 1971. Further information may 
be obtained from Dr. Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y. 10019. 

New YORK STATE CHAPTER gy ACR 
Secretary-Treasurer, Dr. John J. Magovern, 520 Frank- 
lin Ave., Garden City, N. Y. 11530. 

NORTE CAROLINA CHAPTER or ACR. 

Secretary-Treasurer, Dr. James F. Martin, 3oo S. Haw- 
thorne Road, Winston-Salem, №. C. 27103. 

Norra Daxorta RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secret Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 
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ecretary, Dr. Jo . Morris, IIL, artment 
Radiology, Halton District Hospital, Daytona Beach, 
Fia. iet $. Meets quarterly in March, June, September 
and December, 
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ecret r, Barbara ens ospi 
Glens Falls, М.Ү, 12801. Meets in Albany area on third 
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Wednesday of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi. 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept., Nov., Jan., March and May at Aldo’s Restau- 
rant in Sacramento. 

OTE Vus] Riot о 

ecretary , Dr. Vito J. a, Mercy ital, Department 
of Radiology, Toledo, Ohio. a 
Ошо STATE 5 or Socrery, соата оғ ACR 
ecretary, Dr. Joseph Hanson, 15. uth Byrne Road, 
"Toledo, Ohio 43614. i ET 
nares STATE RADIOLOOICAL SOCIETY, CHAPTER OF 
Secretary, Dr. Richard B. Price, 204 Medical Tower 
Bldg., Oklahoma City, Okla. 73112. Meets in January, 
May and October. 

ORANGE COUNTY RADIOLOGICAL SOCIETY 
Se , Dr. Roderick A. Silveira, 100 E. Valencia Mesa 
Dr. Fullerton, Calif. 92632. Meets on fourth Tuesday of 
the month, excluding mà July, August, and Deceraber, 
Orange County Medical Association Bldg., Orange, 


OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Gerlad L. Warnock, 11699 N. E. 
Glisan St., Portland, Ore. 97220, Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Pacrric NORTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually in Portland, n, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in enr May. 

PENNSYLVANIA RADIOLOGICAL Society, CHAPTER оғ АС 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
54th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at ¢ p.m., from October to 
May in Thompson Hall, College of Physicians. 

Ртттзвовон RoxNTGEN Society 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, Fifth Ave., Pitts- 
burgh, Pa. : 5213. Meets second Wednesday of month, 
October through June, at Park Schenley Restaurant. 
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RADIOLOGICAL SOCIETY OF CONNECTICUT, INC., CHAPTER 


or ACR 
Secretary-Treasurer, Dr. Сап W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly 


RADIOLOGICAL SOCIETY or Greater CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208, Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY OF GREATER Kansas Crrv 
Secretary, Dr. Ken C. Davidson, St. Luke’s Hospital 
of Kansas City, Kansas City, Mo. 84111. Meets 5 
times a year on given dates. 

RADIOLOGICAL Society or Kansas CITY 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 

RADIOLOGICAL SOCIETY or LOUISIANA, CHAPTER or ACR 
Secretary, Dr. Ralph В. Bergerson, 154 Brockenbraugh 
Ct. Metairie, La. 5. Meets semiannually during 
үи State Medical Society meeting and 6 months 
ater, 
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ecrelary, Dr. Sidney Ketyer, St. Elizabe osp., 22 
Williamson St., Elizebeth N. . 07207. Meets in Аан: 
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M of the line AL or Aol, or within a 
square of 12X 12 mm.?, having its center 4 
mm. before and 2 mm. below the M point. 

In the cases where the lambda point is 
difficult to determine, point L’, 10 cm. dis- 
tant from the most caudal point on the 
inner table of the occipital bone, was found 
to be a reliable substitution for the point L. 


Y. Murase, M.D. 
Second Surgical Division 
University of Gifu 
School of Medicine 

Gifu City, Japan 
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ROENTGEN DIAGNOSIS 
SKELETAL SYSTEM 


GOLDENBERG, RAPHAEL R., CAMPBELL, CRAW- 
FORD J., and Вомксо, MICHAEL. Giant- 
cell tumor of bone: an analysis of two 
hundred and eighteen cases. 7. Bone 9 Joint 
Surg., June, 1970, 52-4, 619-664. (Address: 
R. К. Goldenberg, M.D., New Jersey College 
of Medicine, Newark, N. J. 07107.) 


Giant cell tumors of bone are rare. There are few 
reports of a large series. This study presents the 
characteristics of the lesion based on more material 
than hitherto available. 

Criteria for including cases in this study were good 
evidence of the tumor by roentgenogram and by 
tissue examination, all clinical details available for 
study, and follow-up of atleast 2 years. 

Additional cases were obtained from orthopedic 
colleagues. 

Tumors had no distinctive clinical features. The 
most common complaints were pain and enlarging 
mass. 

Giant cell tumors, which occurred in the epiphyseal 
ends of the long tubular bones, were located either 
eccentrically or centrally or they involved the entire 
end of the bone. Occasionally an enlarging lesion 
involved both the epiphyseal and the adjacent 
metaphyseal portion of the bone. The surrounding 
cortex is thinned and may be perforated or even 
fractured; the articular cartilage may be destroyed 
and occasionaly an intraarticular line is visible. 
When the tumor is actively growing, little or no 
periosteal reaction is noted. No giant cell tumor was 
found in the diaphysis of a long bone. Lower end of 
the femur, the upper part of the tibia, and the lower 
end of the radius were the 3 most common sites for 
the lesion. These 3 locations contained 55 per cent 
of the tumors. 

Radiolucency of a giant cell tumor is the result 
of extensive destruction of cancellous and cortical 
bone. There is no stippling or calcification within the 
tumor mass since a giant cell tumor possesses little 
or no osteogenic capacity except when a fracture 
has occurred. Roentgenographic diagnosis of a giant 
cell tumor in sites other than the long tubular bones 
is fraught with many problems. 

Giant cell tumors in the spine present a lytic ap- 
pearance with expansion of both cortices and may 
simulate an aneurysmal bone cyst, multiple myeloma, 
or a metastatic carcinoma. 

Grossly, the giant cell tumors were composed of 
vascular, friable tissue, whose cut surface was de- 
scribed variously as reddish brown, yellowish brown, 
red, plum red, pink, brown, yellow, gray, grayish 
yellow, or whitish gray. Histologic features were a 
moderately vascularized network of round, oval, or 
spindle-shaped stromal cells and multinucleated 
giant cells. 
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Definite procedures for removal of the tumors in 
this series were curettage, curettage and bone graft- 
ing, resection or excision, resection and bone grafting, 
and amputation. Resection and prosthetic replace- 
ment were employed for 2 lesions, one in the proximal 
end of the femur, the other in the skull. 

Secondary procedures included repetitions of those 
done initially and in addition lobectomy, radiation 
therapy, cryotherapy, and chemotherapy. In all, 180 
secondary procedures were performed. 

Radiation therapy was given to 46 patients either 
alone or combined with one or more of the afore- 
mentioned operative procedures. 

A successful result in $ of the 6 patients, treated 
by surgery for metastases to the lungs in this series, 
indicates the value of lobectomy in the treatment of 
giant cell tumors. 

Complications were encountered in 126 of 218 
patients. They included recurrence of seeding, metas- 
tasis, nonunion of the graft, fracture of a graft, in- 
fection, foot drop, irradiation sarcoma, and death. 

Of the surgical procedures employed, the poorest 
results were obtained after curettage. 

Treatment of giant cell tumors by curettage com- 
bined with bone grafting, to a large extent, is only 
successful when complete removal of the tumor is 
accomplished and the defect left by the tumor is re- 
paired adequately by bone grafts. This method is 
recommended as the primary procedure for giant 
cell tumors with slight expansion of the involved 
bone, leaving the cortices clearly intact, and located 
in the proximal or distal end of the femur, the prox- 
imal end of the tibia, and in the sacrum. 

Resection with or without bone grafting was success- 
ful in 68 per cent of the 66 tumors in this series. 

Resection and bone grafting are strongly recom- 
mended for giant cell tumors which appear to be 
expanding and perforating the thinned cortices. 

Amputation as the primary operation should be 
reserved for giant cell tumors which appear to be 
malignant and kave perforated the cortex and invaded 
adjacent soft tissues so that treatment by complete 
resection with or without bone grafting is not pos- 
sible. 

Giant cell tumors of bone are not very radiosensi- 
tive. Neither the indications for radiotherapy nor 
the optimum time-dose relationship for these tumors 
is well known. 

Danger of postirradiation sarcoma must be borne 
in mind. 

Sixty-five per cent of the primary giant cell tumors 
in this series were successfully treated by the initial 
operative procedures; 35 per cent recurred. 

Accurate prediction as to local recurrence or pul- 
monary metastasis could not be made on the basis 
of the histologic grade. 

After primary curettage, 35 of 45 tumors recurred; 
after primary curettage combined with bone-graft- 
ing, 22 of the 91 tumors recurred. 
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THICKENING OF THE SKULL IN SURGICALLY 
TREATED HYDROCEPHALUS* 


By ROBERT ANDERSON, M.D., STEPHEN A. KIEFFER, M.D., JUSTIN J. WOLFSON, 
M.D., DONLIN LONG, M.D., and HAROLD O. PETERSON, M.D. 
MINNEAPOLI3, MINNESOTA 


SURGICAL treatment of hydrocephalus 
has been shown to be beneficial in most 
cases,* but at present is not without occa- 
sioral serious complications. Most reports 
of complications deal with problems occur- 
ring in the early postoperative period, such 
as epidural and subdural hemorrhage, col- 
lapse of the thinned cerebral mantle, and 
infection. 

Moseley, Rabinowitz and Dziadiw® re- 
cen-ly reported a late complication of shunt- 
ing Drocedures in which the calvaria become 
remarkably thick and the sutures fuse pre- 
maturely. This sequence of events has been 
briefly discussed by others as well. 

The purpose of this communication is to 
report 7 additional cases of this complica- 
tion, to discuss possible causative factors 
and clinical significance. 


CLINICAL AND ROENTGENOGRAPHIC 
FINDINGS 


OX some 230 patients operated upon at 
the University of Minnesota Hospitals for 
hyd-ocephalus between 1938 and 1967 and 
revizwed by Long and co-workers, 7 were 
fourd in whom serial skull roentgenograms 
follcwing surgery showed the particular 
pattern of skull change described above. 
Six of the seven were from a group of 93 
treazed since 1961 with some type of ven- 
tric-loatrial shunt. The seventh patient had 
choroid plexus coagulation in 1957. Clinical 
and roentgenographic features of these 
cases are presented in Table 1. 

Taegroup includes 3 females and 4 males. 
Five of the seven were initially operated 
upon in the first year of life and the other 
2 patients at ages 7 and 11 years, respec- 
tively. 


Four of the cases were diagnosed as com- 


municating hydrocephalus preoperatively, 
either by intraventricular instillation of 
pigmented dye with recovery from the 
lower lumbar sac, or by pneumoencepha- 
lography. The other 3 were found at opera- 
tion to have adhesions in the cisterns of the 
posterior fossa blocking cerebrospinal fluid 
circulation. Each of these 3 had a history 
of antecedent meningitis. 

The largest contribution to this increased 
thickness of the skull appears to be due to 
widening of the diploe (Fig. 1). The in- 
creased thickness is generalized in most 
cases, extending from nasion to the inion. 
Compared to the normal standards com- 
piled by Roche, the thickness of the skull 
at several sites of comparison (midfrontal, 
vertex, and lambda) averaged 2.5 times 
normal measurements for age and sex. In 
1 patient the calvarial thickness was 5 
times normal for age and sex. The earliest 
documented increase in thickness beyond 
the normal range was shown on skull roent- 
genograms made 12 months following im- 
plantation of a ventriculoatrial shunt in an 
8 month old male infant. Length of follow- 
up varied from 3 years 2 months to 8 years 
6 months (Fig. 2, A-E; and 3, 4-C). 

In 5 of the cases, more than one roent- 
genographic examination of the skull was 
available following surgery. In all these in- 
stances the greatest increase in skull thick- 
ness occurred during the first follow-up in- 
terval. However, all showed additional in- 
crements of lesser degree on later studies 
made after comparable intervals. 

All 7 patients demonstrated premature 
closure of the cranial sutures, which varied 
from only partial synostosis of the sagittal 
suture to virtually complete fusion of all 
the sutures. 


* From the Departments of Radiology and Neurosurgery, Univereity of Minnesota Hospitals, Minneapolis, Minnesota. 
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At the time of this study, 189 of the 218 patients 
were alive and well, and 29 had died. 

Grading seems to be of little value.— Stephen М. 
Tager, M.D. 


Warr, Jonn J. Congenital pseudarthrosis of 
the clavicle. T. Bone O Joint Surg., July, 
1970, 52-4, 1003-1009. (Address: 100 O' 
Connor Drive, San Jose, Calif.) 

Five cases of congenital pseudarthrosis of the 
clavicle with long time follow-up are reported, in- 
dicating that this deformity does not cause symp- 
toms or any disability. Therefore, the author ad- 
vises against any attempts at surgical repair. 

The embryology of this defect was studied and is 
described in the article. 

The differential diagnosis from cleidocranial dy- 
sostosis is discussed, and a brief comparison is made 
between this condition and post-traumatic pseudar- 


throsis.—Yohkn Н. Harris, М.Р. 
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Menon, A. N. K. Radiology of portal hyper- 
tension. Indian $. Radiol., Nov., 1969, 23, 
180-190. (Address: Director of Medical 
Education, Government of Tamil Nadu, 
Madras, India.) 

Portal hypertension is a syndrome caused by dif- 
ferent etiologic factors, and its study is a multidis- 
ciplined process involving biochemistry, manometry, 
immunology, enzymology, and even neuropsychiatry. 
It is caused by obstruction either before the blood 
reaches the sinusoids of the liver, in the liver, or in 
the posthepatic venous system. Ín India, by far the 
most common causes of portal hypertension are 
nutritional and postnecrotic cirrhosis. Alcoholism is 
rarely a factor. The prognosis is less grave than in 
western countries. Áscites is a presenting symptom 
in 99 per cent of the cases in India and hematemasis 
is very rare. 

The radiologic methods of study are plain roent- 
genography of the abdomen, barium contrast study 
of esophagus and stomach, splenoportography, and, 
more recently, isotopic studies of liver and spleen 
(both uptake and scanning), selective visceral arteri- 
ography, selective venography or cavography, and 
ultrasonic scanning. 

All methods are briefly discussed in the article but 
the bulk of the dissussion concerns the experience 
gained in 300 spleno-venograms in 74 patients in 
Madras, India. Although vascular distribution in the 
liver follows several fairly distinct patterns, the vari- 
ations are such that these do not prove practical in 
interpretation of the vascular study. The examina- 
tions were performed using 40 to 50 cc. of opaque 
material injected into the spleen through a large bore 
needle. By this method the flow to liver took 4 
seconds and at 8 seconds there was a diffuse hepato- 
gram. The portal vein averaged 22 mm. at its com- 
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mencement and 19 mm. near the liver. Nonvisualiza- 
ton of the portal vein did not necessarily mean 
thrombosis; it occasionally occurred when there were 
large collateral veins or in severe cirrhosis with re- 
versal of flow. 

Early cirrhosis does not change the appearance of 
the hepatic radicles but in established cases there 
may be dilatation of the proximal portal vein with 
abrupt tapering creating the "tree in winter" ap- 
pearance. A reticular or pooled appearance may be 
due to Eck fistulae. Mottling may be seen in post- 
necrotic cirrhosis. In severe cirrhosis no branches are 
seen. 

Dilated collateral veins are practically always 
visible. The most common are the esophageal veins 
which normally do not exceed 0.5 mm. in width, but 
coronary varices are also very commonly demon- 
strated. The localization of the varices is important 
in management. If only esophageal varices are pres- 
ent, any form of shunt operation may be used in 
treatment. If splenorenal collaterals are evident, a 
portocaval shunt could be used and if mesentero- 
caval varices are present, only a splenorenal shunt 
will be helpful. 

Limited lymphangiographic studies in portal hy- 
pertensive cases revealed 2 instances of lymphatic 
hypertension. 

In the author's series, there were 4 cases of supra- 
hepatic obstruction, 3 of which were due to conges- 
tive heart failure and 1 to constrictive pericarditis. 
The intra- and infrahepatic obstructions were due 
mainly to cirrhosis. Four were idiopathic (no ob- 
struction demonstrated in the liver or portal vein). 
Splenic venograms with enormous portocaval shunts 
may be associated with hepatic encephalopathy, thus 
clarifying neurologic and psychiatric disorders pre- 
viously unexplained.—ZLois Cowan Collins, M.D. 


KAUFMANN, HERBERT J., OLAFSSON, ARNI, and 
WEIssER, Корт. Angiographic evaluation of 
the renal artery in the newborn. Australasian 
Radiol., Feb., 1970, 74, 64-69. (From: De 
partment of Radiology, Basel University 
Children’s Hospital, Basel, Switzerland.) 


The renal arteries in newborns were studied by 
transumbilical arterial catheterization in 14 cases. 

This method was used in a total of со cases and 
no mortality, or morbidity was reported. 

The average diameter of the renal arteries ob- 
Served was between 1 and 2 mm. at their origin. The 
renal arteries angulated caudally at an average angle 
of 56° on the right and 54° on the left. 

The procedure was helpful in evaluating abdom- 
inal masses, genital urinary anomalies, and a case of 
ascites.— Pictor С. Mikity, M.D. 


GENERAL 


Pavuica, P., and SARTONI-GALLONI, S. Con- 
siderazioni clinico-radiologiche sulla pene- 
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TABLE I 
THICKENING OF THE SKULL IN SURGICALLY TREATED HYDROCEPHALUS 
ў ; | | Roentgenographic Findings at Last Follow-up 
Dati Aes | : | Tota | — = i Е 
I аон | Age bu Surgical Number Duration of Skull Thickness : -— 
Cex Ge Diagnosis of Follow-up (Times Normal for Age and Sex) Sutural Fusion 
Sex Surgery Procedures : а = - 
| dures 
midfrontal vertex lambda sagittal coronal lambdoid 
3 mo Communicating | 2 | 3 yr. 4 mo. 2.7 1.7 I.I a + Partial 
hydrocephalus 
Јл. 4 то Communicating 6 3 yr., 2 mo | 2.4 1.7 2.1 + Partial Partial 
F. hydrocephalus | 
J.M. 5 mo Postmeningitis 6 7 yr | 2.9 1.3 2.2 Partial Partial 
M. posterior | 
fossa adhesions | 
2 =. د‎ Е = = - = = ا ي‎ ә 
S.N. | 9 mo Communicating 2 8 yr., 6 mo. 2.8 1.7 1.4 + + | Partial 
M. hydrocephalus | | 
JW. II yr. Posterior fossa 3 4 yr., Io mo. 4.0 2.5 1.7 + c | + 
b: | adhesions 
A.M. 7 УГ Posterior fossa 4 7 yr., 11 mo. 3.9 4.1 2 d + Partial 
M. adhesions 
KF 2 mo. Communicating I s yr., 8 mo. 239 2.1 .о ЕЯ Бы 
M hydrocephalus 








DISCUSSION 

While it seems logical to assume that the 
release of abnormally high intracranial pres- 
sure in some way results in the increase in 
skull thickness noted in this group of pa- 
tients, the exact cause of this remarkable 
thickening is unknown. It is also unclear 
why this small group of patients showed 
these changes while the great majority of 
similarly treated patients did not. 

Experimental evidence regarding growth 
and development of the skull suggests that 
the bones of the cranial vault are relatively 
passive structures responsive to external 
stimuli. Moss and Young! state that the 
development of the skull, whether normal 
or abnormal, occurs within an interacting 
functional matrix consisting of cerebral 
capsule, skull base, and meninges. They 
further state that the entire capsule con- 
tinues to enlarge at a rate determined by 
the expansion of its contents. They and 
Dorst? agree that the inner table of the 
skull is very sensitive to the development 
of the brain beneath it, and Dorst adds 
that if the stimulation of the neural mass 
becomes static, the bones of the calvaria 
increase in thickness but not in area. 
Campbell? suggests that a conspicuous dip- 
loe at an early age may indicate a decreased 
stimulation to the skull from hypoplasia of 


the underlying brain. Similar changes are 
seen in cerebral hemiatrophy on the side of 
involvement, a finding which again demon- 
strates the importance of the developing 
brain to calvarial configuration and thick- 
ness. 

The etiology of premature closure of the 
cranial sutures in these cases is also unclear. 
Experimental studies suggest that the su- 
tures are not analogous to epiphyseal 
growth zones but rather respond to expan- 





Fic. 1. S.N., first shunt operation at the age of 9 
months. At the age of 8 years, the calvaria are 
thickened from the nasion to the foramen magnum. 
The inner and outer tables are relatively thin and 
the majority of the increase in thickness is in the 
diploe. The coronal sutures are fused. 
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trazione accidentale di mercurio metallico 
nel sottocutaneo. (Clinical and radiologic 
considerations on the accidental subcutane- 
ous penetration of mercury.) dun. radiol. 
diagn., 1970, 42, 389-395. (From: Istituto 
di Radiologia e Terapia Fisica, Ospedale 
Maggiore, Bologna, Italy.) 


Two cases of accidental introduction of mercury in 
the subcutaneous tissues of a digit are reported. 

Roentgenologically there was evidence of tiny 
numerous droplets of mercury in the soft tissues 
where the penetration occurred. 

Roentgen studies repeated from 4 to 9 months 
after the accident showed minimal or no absorption 
of the droplets of mercury.—4. F. Govoni, M.D. 


Hassan, M. A. Subcutaneous liposarcoma of 
forearm followed by liposarcoma of omen- 
tum. Brit. F. Surg., May, 1970, 57, 393-396. 
(From: Royal Alexandra Hospital, Rhyl, 
Wales.) 


A case of subcutaneous liposarcoma is presented. 
The author states that this appears to be the second 
case of subcutaneous liposarcoma reported. 

In contrast to lipomas, liposarcomas are uncom- 
mon tumors. Usually they originate in the retro- 
peritoneum, omentum or in the mesentaries. When 
they occur in the limbs they are in the deep inter- 
muscular planes. Lipomas are commonly found in 
the subcutaneous fat. 

In the case reported, the liposarcoma which was 
apparently well controlled, occurred in the subcu- 
taneous fat of the left forearm. Eight years later the 
patient had massive involvement of the abdomen 
with liposarcoma of the omentum. 

The author questions whether these were related 
or if they represent multicentric involvement.— 
David C. Alftine, M.D. 


Bruron, C. J., ConsELus, J. A. N., and 
RussELL, A. Hereditary hyperammonaemia. 
Brain, 1970, 93, 423-434. (From: Runwell 
Hospital, Wickford, Essex, and the Hadassah 
University Hospital, Jerusalem, Israel.) 


Hereditary hyperammonemia has been docu- 
mented in several individuals who have been found 
to be lacking a basic enzyme ornithine transcarbam- 
ylase which is essential in the urea cycle for forma- 
tion of urea from ammonia. 

The children so involved have shown both physical 
and mental retardation. 

At autopsy these patients were found to have 
marked cerebral atrophy with a predominance of an 
abnormal astrocyte described as astrocyte Type п. 

An incidental finding was acute bronchitis due to 
bullous changes within the lungs.—Victor G. Mikity, 
M.D. 
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RADIATION THERAPY 


Bernprt, H. Results of treatment of accidentally 
discovered and symptomless bronchial car- 
cinomas. German Med. Monthly, Feb., 1970, 
15, 103—107. (Address: Robert-Rossle-Klinik, 
Lindenberger Weg 80, x 1115 Berlin-Buch, 
GDR.) 


The survival rates of patients with bronchial car- 
cinoma discovered on routine roentgenograms of the 
chest are higher than those of carcinoma diagnosed 
on the basis of complaints. 

'The more favorable prognosis of accidentally dis- 
covered lung cancers apparently applies mainly to 
patients who are still symptom-free when treatment 
is started. 

The authors review 2,209 patients admitted from 
1949 to 1962 and treated for lung cancer. Of this 
number, 462 cases had been detected in the course 
of routine roentgenography of the chest. Of the 
accidentally discovered tumors 183 had no associ- 
ated symptomatology up to the time of treatment. 
The accidentally discovered lung cancers are charac- 
terized by a high proportion of early cases and pe- 
ripheral tumors, a larger proportion of squamous 
cell carcinoma, a higher operation and excision rate 
even though the time elapsed from the routine roent- 
genography or from the first symptom to therapy is 
longer. 

The survival rate for accidentally discovered can- 
cers is 12.5 per cent as compared to the survival rate 
of 6 per cent for cancers diagnosed by reason of 
complaints. 

Under present conditions of cancer therapy only 
systematic, yearly, routine roentgenograms of the 
chest of the entire population hold any promise of 
real progress in combating lung cancer.—Luther W. 
Brady, M.D. 


GUNNLAUGSSON, Gunnar H., WvcHULIS, ADAM 
R., Rotanp, CHARLES, and Erus, Е. 
Henry, Jr. Analysis of the records of 1,657 
patients with carcinoma of the esophagus 
and cardia of the stomach. Surg., Gynec. & 
Obst, Jane, 1970, 730, 997-1005. (From: 
Mayo Clinic and Mayo Foundation, Mayo 
Graduate School of Medicine, University of 
Minnesota, Rochester, Minn.) 


The treatment of carcinoma of the esophagus and 
cardia continues to be viewed with pessimism by the 
medical profession and many physicians believe that 
little improvement has occurred in survival rates in 
recent years. 

'The authors report the experience at the Mayo 
Clinic with carcinoma of the esophagus and cardia 
with an effort to evaluate current modes of therapy 
by comparing the results in 2 separate, but consecu- 
tive, Io year periods. А 


со 


9 Anderson et al. SEPTEMBER, 1970 





Fic. 2. J.W., hydrocephalus likely secondary to meningitis in infancy with resultant adhesions blocking the 
cisterns of the posterior fossa. (4) Age т year. The skull is enlarged but the calvaria are thin. Fissure frac- 
ture in occipital region. No surgical treatment. (B) Age 10 years. Patient complained of headaches, found 
to be lethargic with signs of increased intracranial pressure. The skull is large, but calvaria remain thin 
with prominent convolutional markings. 





Fic. 2. (С) Age 11 years. Ventriculogram demon- 
strates markedly enlarged lateral ventricles 
and thin cerebral mantle. Other views demon- 
strated large third and fourth ventricles. Air 
could not be manipulated into cranial or spinal 
subarachnoid cisterns, leading to a diagnosis of 
adhesions at the outlet of the fourth ventricle. 
Ventriculoatrial shunt implanted. (D) Age 11 
years. Five weeks following shunt procedure 
with poor response. Pneumoencephalogram 
demonstrates large subdural hematoma with 
collapse of cerebral mantle. The hematoma was 
drained and the child improved. (А) Age 15 
years. Patient essentially asymptomatic. 
Marked increase in calvarial thickness extend- 
ing from nasion to foramen magnum. Base of 
skull appears uninvolved. 
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All patients with carcinoma of the esophagus and 
cardia seen at the Mayo Clinic from 1946 through 
1965 were included in the study for a total of 1,657 
patients divided into 4 groups depending on the 
anatomic location of the lesion. The division into 4 
groups was used because each constituted a separate 
surgical problem from the technical standpoint and 
the therapeutic approach differed for each location: 
(т) tumors situated below the hypopharynx, and 
mostly extrathoracic, were classified as being located 
in the cervical region; (2) tumors in the upper one- 
half of the intrathoracic esophagus were those re- 
quiring anastomosis above the arch of the aorta; 
(3) lesions that would permit an anastomosis below 
the arch and did not involve the esophagogastric 
junction were in the lower half of the intrathoracic 
esophagus; and (4) the final group consisted of car- 
cinomas of the cardia with the lesion involving the 
esophagogastric junction. 

Nearly ço per cent of the tumors were located at 
the cardia, one-quarter of the lesions were found in 
the upper part of the esophagus and the remainder 
in either the cervical or lower portions of the esoph- 
agus, the latter predominating 2 to 1. 

The analysis of data was carried cut with the 
patients divided into 2 groups depending on whether 
or not the diagnosis of carcinoma was made in the 
period from 1946 to 1955 or in the second period from 
1956 to 1965. In the earlier group were 909 patients 
and in the later group 748 patients. The review of 
data revealed an increase in operability rate from 
46 to 67 per cent between the 2 periods, and in re- 
sectability rate from 27 to 45 per cent, whereas the 
hospital mortality rate after resection was lowered 
from 15.9 to 11.7 per cent. The mortality rate was 
highest after total esophagectomy with colonic in- 
terposition—a procedure that did not give better 
survival rates than did partial esophagectomy with 
esophagogastrostomy. 

The over-all ¢ year survival rate was doubled to 
9 per cent, mainly because of the increase in resec- 
tability and the decrease in hospital mortality. 

Results of surgical treatment were best for squa- 
mous cell carcinoma of the esophagogastric junction 
‘and at the lower thoracic level of the esophagus, 
but radiation therapy was the most effective means 
of treatment for carcinoma of the cervical and upper 
thoracic regions of the esophagus. Curative radiation 
therapy for squamous cell carcinoma resulted in a 1 
year survival rate of 41 per cent. Resection as a 
palliative measure, 70 per cent of which was done for 
carcinoma of the cardia, gave good relief of dyspha- 
gia in most instances and 19 per cent of the patients 
survived more than 1 year. Patients with nonre- 
sectable lesions rarely lived more than 6 months but 
esophageal intubation gave worthwhile palliation of 
dysphagia in 70 per cent of patients so treated, and 
irradiation as a palliative measure for squamous cell 
carcinoma had beneficial effects in 50 per cent. 

The best method of palliation in terms of survival 
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was resection followed by radiation therapy. Of 10 
patients with squamous cell carcinoma treated in 
this manner, 8 survived more than I year and 1 was 
alive and well at 7 years —Luther W. Brady, M.D. 


Marcove, КАрн C., Miré, VALERIE, НА]ЕК, 
` JOSEPH V., Levin, ARTHUR G., and HUTTER, 
Rosert V. P. Osteogenic sarcoma under the 
age of twenty-one: a review of one hundred 
and forty-five operative cases. F. Bone & 
Joint Surg. April, 1970, 52-4, 411-423. 
(From: Bone Service of the Department of 
Surgery and the Department of Pathology, 
Memorial Sloan-Kettering Cancer Center, 
the Biomathematics Division, Cornell Uni- 
versity Graduate School of Medical Sciences 
and Sloan-Kettering Institute, and the Div- 
ision of Applied Therapy, Sloan-Kettering 
Institute, New York, ЇЧ. Y.) 


The authors review the experience at the Memorial 
Sloan-Kettering Cancer Center with the operative 
treatment and subsequent course of the central type 
of osteogenic sarcoma in patients under 21 years of 
age with operable tumors in the long bones. The 
criteria for selection of cases were established and 
the present report consists of 145 operative cases 
seen in the interval from January 1, 1949 through 
December to, 1965. 

The authors studied the patients by analysis of the 
interval from surgery to the onset of pulmonary 
metastasis and the interval from the onset of pul- 
monary metastasis to death. The onset of pulmonary 
metastasis is the first objective sign of disease activ- 
ity following definitive surgery. 

There was no evidence in this series of a statistical 
relationship between the date of operation, race, sex, 
preoperative duration of symptoms or preoperative 
irradiation on the course of the disease. Age seems to 
have a significant correlation in that lesions in 
younger patients metastasize sooner. The location 
of the tumor also seems to correlate. Lesions in lo- 
cations other than the lower end of the femur take 
longer to metastasize in older patients. One hundred 
and twenty-one patients had pulmonary metastasis 
prior to the end of the study and died of their dis- 
ease. Twenty-four patients were free of metastasis 
at the end of the study with a $ year survival rate of 
17.4 per cent. 

Age and location of the tumor were found to affect 
the time of onset of pulmonary metastasis but not 
the ¢ year survival rate. The first 2 years after de- 
finitive surgery were shown by the authors to be the 
critical period for studying the course of the disease. 
—Luther W. Brady, M.D. 


Parrisu, Frank F., and Murray, Joun A. 
Surgical treatment for secondary neoplastic 
fractures: a retrospective study of ninety-six 
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sion of the cranial contents by producing 
bone as the suture is spread. However, 
simple compression across the suture is not 
sufficient to cause fusion. 

Moss" calls attention to the importance 
of the "skull base-dura mater complex" in 
the sutural fusion process and provides ev- 
idence that deformities of the skull base 
lead to abnormal tensile forces being trans- 
mitted to the sutures via the dura. These 
forces are thought to be sufficient to in- 
itiate the osteogenic processes which lead 
to premature fusion. 

A review of the 7 cases included in this 
study did not produce any definite reason 
why these children should have developed 
the skull changes described while the ma- 
jority—similarily treated—did not. Clues 


did emerge, however, which may prove sig- 






Thickening of the Skull in Hydrocephalus 99 


nificant as more experience with this con- 
dition is presented. 

This group of 7 was atypical when com- 
pared to the entire group tabulated by 
Long and associates. Four of the seven had 
communicating hydrocephalus, more than 
twice the incidence in the entire series. Three 
of the seven had posterior fossa adhesions 
with a history of meningitis compared to an 
incidence of only 10 per cent with menin- 
gitis in the complete series. In addition, 
these 7 patients had undergone more op- 
erative procedures on the average than the 
entire group, 3.4 compared to 1.5. 

A subdural hematoma was diagnosed in 
one of the patients following shunt surgery 
(Fig. 2D). She was the only member of the 
series, however, in whom hemorrhage was 
diagnosed, so it seems doubtful that sub- 
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Fic. 3. А.М., hydrocephalus with adhesions 
in cisterns of posterior fossa. (4) Age 7 
years. Increased convolutional markings 
and enlarged sella. The calvaria are thin. 
Ventriculoatrial shunt implanted. (B) Age 
11 years. Calvarial thickness three times 
normal for age and sex. Fusion of coronal 
sutures. (C) Age 15 years. Further in- 

calvarial Fusion. o£ 

coronal, lambdoid, and parietotemporal 
sutures. 


crease in thickness. 
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patients. ў. Bone & Joint Surg., June, 1970, 
52-4, 665-686. (From: The University of 
Texas at Houston M. D. Anderson Hospital 
and Tumor Institute, Houston, Texas.) 


The authors’ experience for 20 years has demon- 
strated that surgical management of neoplastic frac- 
tures of the long bones is feasible and advantageous 
for the majority of patients. Some become ambula- 
tory who otherwise would have remained bedridden; 
many others achieve a significant increase in their 
general functional level. 

Patients included in this study were operated on 
at the M. D. Anderson Hospital and Tumor Insti- 
tute between July 1948 and July 1968. There were 
96 patients who had 104 neoplastic fractures. One 
hundred fourteen operations were performed on 
patients, divided into 2 groups: Group 1, 57 patients, 
all women, who had primary carcinoma of the breast; 
Group п, 39 patients, whose primary tumors arose 
in other sites. All operations for complete fractures 
were performed a few days after the fractures oc- 
curred. 

The median age of both groups, when combined, 
was 58 years at the time of the fracture. 

'The following requirements must be fulfilled be- 
fore undertaking a surgical procedure for a neo- 
plastic fracture of a long bone: 

1. The patient's general condition and life ex- 
pectancy must be sufficiently good to justify the 
procedure. 

2. The surgeon must be convinced that the opera- 
tion will be more beneficial than the closed treatment. 

3. The quality of the bone both proximal and 
distal to the fracture must be adequate for stable 
fixation. 

4. The procedure must expedite mobilization of 
the patient or facilitate general care. 

Surgical treatment was most applicable to frac- 
tures of the femur. Traction or a plaster spica should 
be supplanted by intramedullary fixation for frac- 
tures of the diaphysis of the femur, by nail-plate 
devices for intertrochanteric fractures, and by pros- 
theses for fractures of the femoral head and neck. 
With other methods of treatment the patients must 
remain in bed. 

Plaster splints were used for the majority of pa- 
tients with neoplastic fractures of the tibia and for 
the few with supracondylar fractures of the femur. 
With this treatment satisfactory stability and relief 
of pain were achieved and healing of the fracture took 
place. 

Posterior plaster splints, bulky compression dress- 
ings, or sling-and-swathe bandages were usually 
adequate for fractures of the long bones of the upper 
extremity, providing stability of the fracture and 
affording sufficient comfort without undue restriction 
of activity. Rarely was internal fixation of the 
humerus indicated. 

If a patient has hypercalcemia secondary to skel- 
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etal metastases, early mobilization after fracture 15 
especially important. 

The theoretic dangers of dissemination of tumor 
cells by this type of surgery may be ignored. 

Presence of multiple fractures in itself is not a 
valid reason for withholding surgical treatment. 

Twenty-two intertrochanteric fractures, consti- 
tuting 21 per cent of the fractures in the series, were 
observed in 21 patients. 

Fixation with an intramedually rod was used for 
51 fractures in the subtrochanteric region and the 
mid-shaft of the femur (48.5 per cent of all the frac- 
tures). 

Twenty-five of the 96 patients (26 per cent) re- 
ceived radiotherapy to the affected region of the bone 
before the fracture. Postoperatively, 45 (43.2 per 
cent) were given radiotherapy, cobalt 60 being used 
in 9 of the patients. Average tumor dosage was 2,500 
rads, given in 13 days. 

In all the patients in whom radiotherapy was ad- 
ministered, no adverse effect was identified. 

Nineteen surgical complications occurred in 17 
(18 per cent) of the 96 patients in this series. 

Patients with primary carcinoma of the breast 
and those with multiple myeloma had the most 
promising outlook. The prognosis of patients with 
neoplastic fractures from primary tumors in the lung 
and those with undifferentiated metastatic carci- 
noma was less favorable. The median survival rate 
of these 10 patients following the surgical procedures 
was only 2 months. 

Of the 21 patients with intertrochanteric fractures 
stabilized with nail-plate devices, 3 (all with cancer 
of the breast) became fully ambulatory, 6 were 
weight-bearing with support, 9 confined to wheel 
chairs, and 3 were bedridden. 

Evaluation of the results in relation to the frac- 
ture and implant is difficult because of the short 
median survival. 

Incidence of neoplastic fractures is extremely high 
in patients with carcinoma of the breast and skeletal 
disease. 

In the neoplastic fractures that healed after open 
reduction and internal fixation, the nature of the 
callus surrounding the fracture was of interest. 
Histologic sections of the fracture site demonstrated 
the extraordinary ability of bone to heal and regain 
its original integrity by remodeling. 

lrradiation is the most effective of the ancillary . 
therapeutic modalities for neoplastic fractures.— 
Stephen N. Tager, M.D. 


ENRIGHT, L. P., Truestoop, Н. Warp, and 
NELsEN, Tuomas S. The surgical diagnosis 
of abdominal Hodgkin’s disease. Surg., 
Gynec. E Obst., May, 1970, 130, 853-858. 
(From: Department of Surgery, Stanford 
University Medical Center, Stanford, Calif.) 


Operations on patients with Hodgkin's disease are 
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dural hematoma with resultant collapse 
of the cerebral mantle plays an important 
rolein skull thickening. 

I- is tempting to relate these features of 
the 7 patients to the experimental obser- 
vations cited above regarding premature 
sutural closure; namely, that alterationsin 
the dura or periosteal trauma can initiate 
sutcral fusion. How these differences from 
the larger unaffected group relate to the 
increased calvarial thickness remains un- 
clear. 

A recent report" cites 7 cases of seizure 
disorders in children and adolescents in 
whem generalized skull thickening was 
four.d following prolonged use of dilantin. 
However, only 3 patients in the present 
series had been treated with this medica- 
tion, indicating that dilantin therapy was 
not a contributing factor. 

Cinical significance of this post-shunt 
syndrome as suggested by Moseley ef al. 
relates to the fact that these children are 
now dependent upon the proper function- 
ing of the shunt tube for maintenance of 
normal intracranial pressure. To date, 
however, none of these 7 patients have had 
doccmented episodes which could be blamed 
upon failure of the shunt with subsequent 
rapid elevation in intracranial pressure. 
In eddition, further growth of the brain 
will 5e impeded by a fixed cranial capacity. 

D fferential diagnosis should present 
little difficulty. Several other conditions 
result in generalized increased thickness 
of the skull in childhood including healed 
rickets, severe longstanding anemias, and 
as a part of certain rare syndromes, such 
as craniometaphyseal dysplasia,“ but these 
conditions do not exhibit premature su- 
tural fusion. The presence of the shunt 
apparatus should suggest the correct eti- 
ology for the increased skull thickness and 
sutu-al fusion. 


Е SUMMARY 


A review of a large series of patients 
treated surgically for hydrocephalus yielded 
a group of 7 children with generalized 
thickening of the calvaria (averaging 2.5 


Anderson et al. 


SEPTEMBER, 1970 


times normal for age and sex) and prema- 
ture fusion of the cranial sutures of a vary- 
ing extent. 

The reasons why these few patients 
(out of a much larger post-shunt group 
not so affected) show the changes de- 
scribed is unknown, although some parallels 
with findings from animal studies can be 
drawn. 

The clinical significance of this syn- 
drome appears to derive primarily from 
the premature sutural fusion, which may 
impede brain growth and render the child 
more dependent upon the proper function 
of his shunt tube for maintenance of nor- 
mal intracranial pressure. 


Robert E. Anderson, M.D. 
U.S. Naval Hospital 
Bethesda, Maryland 2co14 
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performed for diagnosis, for cure, for the treatment 
of concurrent disease, and for disorders secondary 
to the disease itself, such as hypersplenism or com- 
pression of vital structures by lymphoid masses. The 
surgeon encounters the patient with Hodgkin’s dis- 
ease primarily to perform a diagnostic procedure, 
often in the form of a simple lymph node biopsy. 
Operative therapy as a curative intervention in 
Hodgkin’s disease is championed by only a few sur- 
geons and then only in very selected instances. 

The authors report their experience at Stanford 
University Medical Center where supervoltage ra- 
diation therapy constitutes the treatment of choice 
for Hodgkin’s disease, both at first presentation and 
when symptoms secondary to compression by lym- 
phoid masses occur; i.e., trachea, superior vena cava, 
or spinal cord compression. 

There were 68 consecutive patients with Hodgkin's 
disease who underwent abdominal exploration by 
splenectomy, liver biopsy and periaortic lymph node 
biopsy. In this group of patients, mortalities occurred 
and the morbidity rate was small. Significant infor- 
mation resulting in restaging and alterations in 
therapeutic course was discovered by laparotomy 
in £o per cent of those patients previously having a 
complete work-up including lymphangiograms. Lapa- 
rotomy affords otherwise unavailable diagnostic in- 
formation in Hodgkin's disease which can potentially 
improve over-all cure rates for the disease process. 

'The authors emphasize the positive aspects of 
abdominal exploration, noting that 35 per cent (24 
patients) had more severe involvement than sus- 
pected. The resultant treatment of these previously 
undefined areas of disease, in their belief, results in 
a higher over-all cure rate for these patients. Re- 
moval of the spleen involved with Hodgkin's disease 
has the additional advantage of avoiding high dose 
radiotherapy to the left upper quadrant since this 
will increase the risk of radiation pneumonitis of the 
lower lobe of the left lung and radiation nephritis of 
the left kidney.— Luther W. Brady, M.D. 


BLAKENEY, CATHERINE М., and CULLUM, 
Patric A. A single hepatic metastasis from 
bronchial carcinoid treated by right hepatec- 
tomy. Brit. $. Surg., March, 1970, 57, 237- 
238. (From: Department of Thoracic Sur- 
gery, Westminster Hospital, London, En- 
gland.) 


Bronchial adenoma and its relationship to the 
carcinoid syndrome .was reported in 1956 by Kin- 
caid-Smith and Brossy. By 1965, 19 cases had been 
documented, and a further 3 added to the literature 
by Melmon, Sjoerdsma and Mason. 

The authors report a case with florid symptoms 
appearing 6 years after resection of the primary 
adenoma, without direct clinical evidence of secon- 
dary involvement. The patient was successfully 
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treated by right hepazectomy for a single metastatic 
lesion. 

This patient represents a case of bronchial car- 
cinoid syndrome with a single hepatic lesion and the 
only one who has had a right hepatectomy followed 
by complete loss of symptoms and reduction of 
urinary 5-HIAA to normal levels. It exemplifies the 
need to search for hepatic involvement after a long 
latent period, regardless of the absence of clinical 
signs of enlargement cf the liver.— Luther W. Brady, 
M.D. 


RADIOISOTOPES 


WINCHELL, H. S., SANCHEZ, P. D., WATANABE, 
C. K., Hottanper, L., Ancer, Н. O., and 
McRasz, J. Visualization of tumors in 
humans using %Ga-citrate and the Anger 
whole-body scanner, scintillation camera 
and tomographic scanner. Y. Nuclear Med., 
July, 1970, zz, 459-466. (From: Donner 
Laboratory, University of California, Berke- 
ley, Calif.) 


Gallium 67 citrate was administered to 18 patients 
with a variety of neoplasms (5 lymphomas, 13 car- 
cinomas) to evaluate the distribution of the lesions. 
Images were obtained with the Anger scintillation 
camera, whole body scanner, and tomographic scan- 
ner. 

The optimum time for imaging was 48 hours after 
radionuclide administration. After this time there 
was little change in nuclide distribution. Twelve out 
of 20 (5/5 with lymphoma and 7/13 with carcinoma) 
had visualization either of the tumor or metastasis. 
Six of the 18 had no uptake in the tumor. 

Although Ga” localized in a wide variety of tu- 
mors, this localization frequently occurred in only 
some of the lesions present in a patient. The vari- 
ation in normal uptake in joints, pelvis, and spleen 
made it difficult to evaluate the presence of tumors 
in these regions. In addition, gallium 67 accumulated 
in the breast of a patient with gynecomastia; and in 
the vagina and uterus of a patient without demon- 
strable pelvic pathology. 

The reason for the accumulation of galium 67 in 
tumors, and the variation in accumulation in several 
lesions in the same patient is uncertain. Whether 
this is due to lower intracellular pH causing dissoci- 
ation of the gallium-chelate (due to increased meta- 
bolic activity) or to a specific binding is unknown. 

All imaging devices had good resolution of the 
lesions which were detected. 

The tomographic scanner had the additional ad- 
vantage of indicating the depth of the tumor. Gal- 
lium 67 was found to give information about tumors 
that was not found by other means, suggesting that 
it may be useful in evaluating the presence and dis- 
tribution of malignant neoplastic lesions in human 
subjects.—H. William Strauss, M.D. 
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CALVARIAL THICKENING AFTER 
DILANTIN MEDICATION* 


By KENNETH R. KATTAN, M.D. 


CINCINNATI, OHIO 


ILANTIN (diphenylhydantoin) is 

widely used and extremely effective in 
the management of patients with epileptic 
convulsions. The complications are legion: 
neurologic, gingival, hematologic, reticulo- 
endothelial, metabolic, dermal, and car- 
diac involvement have been reported. 19-1? 
These were discussed in an excellent review 
by Sparberg in 1963." 

We have observed the development of 
widening of the calvaria, mainly due to 
thickening of the diploic space, in several 
patients who have received dilantin. A 
search of the literature indicates that this 
effect of dilantin has not been previously 
reported. Porosis at the metaphysis of the 
growing long bones has been reported as a 
rare complication of dilantin medication,’ 
but none of the patients in our study showed 
this change. 


MATERIAL AND METHOD 


The hospital charts of 83 epileptic pa- 
tients were reviewed, and the patients were 
classified into 4 groups (Table 1). 

Group 1 included patients who received 
at least 200 mg. of dilantin regularly for 3 
years or more. They may also have re- 
ceived other anticonvulsant medications. 

Group 11 consisted of those patients who 
received dilantin for less than 3 years, or 
who did not take the drug regularly, or 
whose records were incomplete. 

Group її was made up of patients who 
received anticonvulsant medication other 
than dilantin or none at all. 

Group 1v were nonepileptic patients, all 
with some kind of mental disorder. 

In-order to exclude any patient with 
sickle cell trait from the study, only white 
patients were included. 


* р 


1969, under the title "Bone Changes After Dilantin Treatment." 


REPORT OF CASES 


The following 3 patients are reported in 
more detail because they are the only ones 
with calvarial thickening in whom early 
roentgenograms prior to medication were 
avallable. 


Case I. This r4 year old boy has been epi- 
leptic since he was 5. In 1965, at the age of 11, 
he was admitted to Longview State Hospital 
because of incorrigible behavior at home and 
at school. He was started on 100 mg. of dilantin 
twice daily, and this regimen has been con- 
tinued to the present. 

Skull roentgenograms on admission were 
normal (Fig. 1.7); however, 3 vears later, there 
has been remarkable calvarial thickening (Fig. 
1 B). The diploé is wide and porotic, although 
the inner and outer tables remain unchanged. 
There is slight thickening of the posterior 
clinoids, again mainly in the diploé. The verte- 
bral bodies and pelvis show questionable in- 
creased density and coarsened trabeculation. 

The skull changes simulate those seen in the 
hemolytic anemias, but many blood examina- 
tions during the entire time of hospitalization 
showed no sign of anemia. His Т.О). was 83 and 
69 (high dull normal) on two different occasions. 


Case п. This 17 year old boy was been epi- 
leptic since the age of 6, when he contracted 











TABLE I 
SUMMARY OF PATIENTS 
| | Calvarial Thickening 
No. of XT چ‎ — — 
Patients Question- 
>T Prese ~ | 
Present able Absent 
Groupl | 22 | 7 3 | 12 
Group II | 46 4 о | 42 
Group III 15 І 1 | 13 
I I 17 





Group IV 19 





resented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D.C., September 30-October 3, 
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Barium sulfate and water soluble iodinated contrast 
medium, small bowel transit time of, in 
cats with simulated surgical acute abdomen, 
334 

Basar projection laminography of mastoid in, 111 

Beam, central x-ray, in stereotaxis, 166 

BILIARY paths, use of perfusion method in radio- 
diagnostic practice of (ab), 664 

tract, risks of infusion cholangiography and 
dangers of repeated examinations of (ab), 
664 

BrLouwT's disease, operative elevation of medial 
tibial joint surface in: one case observed for 
18 years after operation (ab), 435 

BosgnHAAVE's syndrome, neonatal (ab), 209 

Bone changes in chronic adult Gaucher's disease, 800 

dysplasia, unusual: parastremmatic dwarfism, 
550 

giant-cell tumor of: analysis of two hundred and 
eighteen cases (ab), 885 

lesions, image ?*Ra-induced, application of F 
to (ab), 436 

lymphangiomatosis of, demonstrated by lym- 
phangiography, 582 

temporal, fractures of petrous and tympanic 
parts of, in children: tomographic study of 
35 cases, 598 

tuberculosis, disseminated (ab), 436 

Book Reviews 

Diagnosis of Diseases of the Chest: An Inte- 
grated Study Based on the Abnormal 
Roentgenogram. By Robert G. Fraser ana 
J. A. Peter Paré, 649 

Textbook of Nuclear Medicine Technology. By 
Paul J. Early, Muhammad Abdel Razzak 
and D. Bruce Sodee, 650 

Electrical Impedance Plethysmography; The 
Electrical Resistive Measure of the Blood 
Pulse Volume, Peripheral and Central 
Blood Flow. By Jan Nyboer, 651 

Radiology of the Small Intestine. By Richard 
H. Marshak and Arthur E. Lindner, 876 

Diseases of Bone and Joints. By Louis Lichten- 
stein, 876 

BRACHIAL plexus injury, two cases of, following per- 
cutaneous arteriograms (ab), 436 

Brain scan, false positive, associated with febrile 
convulsions, 71 

stem tumors, angiographic features of, and dif- 
ferential diagnosis from fourth ventricle 
tumors, I 

BRONCHIAL carcinoid, single hepatic metastasis from, 

treated by right hepatectomy (ab), 890 

carcinoma, results of treatment of accidentally 
discovered and symptomless (ab), 887 

mucocele and regional hyperinflation of lung, 
syndrome of, 675 

transection, unilateral complete, characteristic 
pulmonary finding in, 704 

BRONCHIECTASIS, blocked, and bronchocele, 687 
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BRoNcHOCELE and blocked bronchiectasis, 687 

BRONCHOGRAPHY and laryngography, aerosol (ab), 
207 

By-pass, aorto-coronary artery, roentgenographic 
appearance of, using reversed saphenous 
vein, 734 

grafts, aorto-coronary, reversibility of left ven- 

tricular dysfunction following, 739 


CALCIFICATION, pineal, new simple measurement of, 
in lateral craniogram, 92 
Catcium and phosphorus metabolic studies in tri- 
iodothyronine-induced — hypermetabolism 
(ab), 437 
ipodate, can save patient one day in hospital. 
ization?, 226 
CALVARIAL thickening after dilantin medication, 102 
CaLYcEAL crescent—roentgenographic sign of ob- 
structive hydronephrosis, 520 
Camera, scintillation, renography in identification 
of uncommon renal transplant complication 
(ab), 668 
Cancer, nasal, in Northamptonshire boot and shoe 
industry (ab), 206 
CANINE histiocytic ulcerative colitis, roentgeno- 
graphic appearance of, 377 
Cantor tube, passing, in patient with gastroenter- 
ostomy: unusual complication, 332 
CARCINOID, bronchial, single hepatic metastasis from, 
treated by right hepatectomy (ab), 890 
malignant, and adenocarcinoma of stomach 
(ab), 664 
Carcinoma, bronchial, results of treatment of ac- 
cidentally discovered and symptomless 
(ab), 887 
of esophagus and cardia of stomach, analysis of 
records of 1,557 patients with (ab), 887 
CARDIA, gastric, mimicry and deception in diagnosis 
of tumors of, 295 
Carorac silhouette, abnormal, and thymic tumors: 
report on II patients (ab), 662 
CanpioANGIOGRAPHRIC evaluation of relationship be- 
tween atrioventricular and semilunar valves: 
its diagnostic importance in congenital 
heart disease, 474 
CAROTID angiography, new cross compression forceps 
for, 170 
artery, internal, demonstration of thrombi in 
origin of: trickle arteriography (ab), 661 
artery, radiologic-anatomic aspects of rupture 
of intracranial portion of (ab), 661 
CaTHETER tips, ultrasonic detection of cavitation at, 
177 
Слас and mesenteric angiography, contribution of, 
to pancreatic radiography (ab), 211 
angiography, transfemoral superselective, 813 
epinephrine enhanced angiography, 818 
CEREBELLAR, hemangioblastomas of, neuroradiology 
of, 56 
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Fic. т. Case 1. (4) Skull roentgenogram on admission showing normal calvaria. (B) Same area after 3 years 
of medication showing marked widening of the diploé. Note the thickening of the posterior clinoids. 


encephalitis. Since then he has had epileptic 
seizures and behavioral changes. In 1963, at 
the age of 11, the seizures became more fre- 
quent and he was admitted to Longview State 
Hospital. A daily dose of 300 mg. of dilantin 
was begun. It was later increased to 400 mg. 
daily. He also received other tranquilizers and 
anticonvulsant drugs during the time of hos- 
pitalization. 

Comparison of the admission skull roent- 
genograms with those taken ¢ years later (Fig. 
2, A-D) shows marked increase in the width of 
the diploé. Blood cell counts during his hos- 
pitalization showed no anemia. Platelet counts 
on two occasions were 92,500 and 77,500. Bone 
marrow examination done especially for this 
study in 1968 was normal. His 1.0. at this 
time was $7. 


Case II. This white woman, now 22 years 
old, has been epileptic since the age of 12. She 
was admitted to Longview State Hospital in 
1962 at the age of 16 because of the convulsive 
disorder and behavioral reaction. A dilantin 
regimen of 300 to 400 mg. daily was started and 
has been continued regularly since that time. 
Other medications were also prescribed, namely 
tranquilizers and anticonvulsants. 

Roentgenograms of the skull in 1962 and 
1968 show an evident increase in the thickness 
of the calvaria (Fig. 3, 4 and В). 


Red and white blood cell counts are normal. 
Her LQ. on admission was 89 (mild mental 
deficiency). 


DISCUSSION 


A random study was attempted, but was 
not successful. Most of the patients were 
in a mental institution, and some were 
mentally retarded. That severe epileptics 
are usually hospitalized and receive med- 
ication regularly cannot be disregarded; 
nor can it be ignored that some of the pa- 
tients received other medications in addi- 
tion to dilantin. 

Therefore, to make the study as impartial 
as possible, calvarial thickness in the 4 
groups was evaluated without knowledge 
of the patient’s history. The criteria set by 
Hansman? for skull thickness were not 
strictly followed because they are for thick- 
ness at only one point, namely the lambda 
in the lateral projection. 

However, the high percentage of thick- 
ened calvaria in Group 1, compared with 
the other 3 groups, is striking. (It is es- 
pecially striking in Case 1.) The age at 
which medication is given probably plays 
a contributing role to the presence and de- 
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CEREBRAL photoscintigraphy by pertechnetate with 
technetium 99m (ab), 205 
CEREBROSPINAL FLUID fistula, primary, 88 
(CSF) scanning: cisternography, 74 
CERVICAL spinal canal, upper, into, extension of pos- 
terior fossa tumors, particularly intraven- 
tricular fourth ventricle tumors, 31 
spine, malignant hemangioendothelioma of: case 
report (ab), 434 
CESAREAN section, hysterography after (ab), 211 
CHEMODECTOMAS of head and neck, 129 
CHEST infection in childhood (ab), 207 
roentgenograms, conventional, determination of 
position of great arteries in; transposition 
of great arteries, 747 
Cuin, bilateral nephromegaly in, with hemihyper- 
trophy, 546 
report of case in: fracture of neck and shaft of 
same femur (ab), 435 
CHILDHOOD, chest infection in (ab), 207 
CHILDREN, fractures of petrous and tympanic parts 
of temporal bone in: tomographic study of 
35 cases, 598 
older, adolescents, and adults, Ladd's bands in 
(ab), 209 
rupture of gastrointestinal tract in, by blunt 
trauma (ab), 210 
CuoLANGIOGRAPHY, infusion, risks of, and dangers 
of repeated examinations of biliary tract 
(ab), 664 
intravenous, with intact gallbladder, 235 
CuoLrcysTOGRAPHY, cholecystokinin; four year 
evaluation, 240 
oral, consecutive dose phenomenon in, 230 
CHOLECYSTOKININ cholecystography; four year eval- 
uation, 240 
Cuonproma, intracranial solitary, of dural origin, 67 
CHOROID plexus papillomas; observations on radio 
graphic diagnosis, 608 
Cuymopapaln, use of, in degenerative disc disease: 
preliminary report (ab), 434 
CINEANGIOCARDIOGRAPHIC VOLUME DETERMIN- 
ATIONS, LEFT ATRIAL FUNCTION STUDIED 
by; I. Studies with casts of normal human 
atria, 462 
Il. Clinical application, 467 
CisTERNOGRAPHY: cerebrospinal fluid (CSF) scan- 
ning, 74 
new radiopharmaceutical for: chelated ytter- 
bium 169 (ab), 206 
CLAVICLE, congenital pseudarthrosis of (ab), 886 
Corr, canine histiocytic ulcerative, roentgeno- 
graphic appearance of, 377 
ischemic, radiology of (ab), 664 
ulcerative, and Crohn’s disease, angiographic 
studies in, 385 
Coton, limitations of radiology in differentiation of 
diverticulitis and diverticulosis of (ab), 210 
Cotonic obstruction, experimental, roentgen studies 
in, 364 
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Coxor roentgenography, why? (E), 418 
COMMON BILE DUCT and right renal pelvis, radio- 
logically demonstrated fistula between (ab) 
211 
method for expulsion of stones retained in, 256 
Computers and radiologic practice (E), 639 
CONTRAST medium, study with special reference to 
individual variations in dosage of: abdom- 
inal lymphography, 846 
medium, water soluble iodinated, and barium 
sulfate, small bowel transit time of, in cats 
with simulated surgical acute abdomen, 334 
study, radiological, or arteriovenous dialysis 
cannulae (ab), 437 
CoNvULsIONS, febrile, false positive brain scan as- 
sociated with, 71 
Coronary artery, uneventful perforation of, during 
selective arteriography; case report, 184 
CRANIAL fossa, posterior, veins of: angiographic 
study under pathologic conditions, 39 
malformations, neonatal (ab), 662 
CraniocraM, lateral, new simple measurement of 
pineal calcification in, 92 
Crescent, calyceal—roentgenographic sign of ob- 
structive hydronephrosis, 520 
Croun’s DISEASE and ulcerative colitis, angio- 
graphic studies in, 385 i 
with predominant involvement of appendix, 361 
CSF, cerebrospinal fluid scanning: cisternography, 74 
Cystic duct, and absent gallbladder, 252 
Cysts, epidermoid and dermoid sequestration, 148 
submucosal lymphatic, of gastrointestinal tract: 
rare cause of submucosal mass lesion, 842 


Derormiry, Sprengel's, ocular hypertelorism (Greig’s 
syndrome) associated with, 119 
Dermat hypoplasia, focal, syndrome, 561 
Dermo and epidermoid sequestration cysts, 148 
DIAPHRAGMATIC motion—respiratory compliance, 
roentgenographic measurements of, 717 
Drastropuic dwarfism (ab), 669 
ЮшАкт н medication, calvarial thickening after, 102 
DILATATION, pneumatic, roentgenographic appear- 
ance of symptomatic lower esophageal 
rings after, 278 
Disc disease, degenerative, use of chymopapain in: 
preliminary report (ab), 434 
Disease, Blount's operative elevation of medial 
tibial joint surface in: one case observed for 
18 years after operation (ab), 435 
Crohn's, and ulcerative colitis, angiographic 
studies in, 385 
Crohn's, with predominant involvement of ap- 
pendix, 361 
degenerative disc, use of chymopapain in: pre- 
liminary report (ab), 434 
Gaucher's, chronic adult, bone changes in, 800 
heart, congenital, its diagnostic importance in: 
cardioangiographic evaluation of relation- 
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Fic. 2. Case п. (4) Normal lateral skull roentgeno- 
gram on admission. (B) After 5 years of dilantin 
medication. Note the increased calvarial thicken- 
ing. 


gree of the thickening.? Of the 7 patients in 
Group 1 who showed calvarial thickening, 
at least 4 were started on dilantin in their 
teens; in another, the age was not known. 
On the other hand, of the 12 patients in 
Group 1 who showed no changes in the cal- 
varia, all but one had been put on dilantin 
after the age of 20, although epileptic sei- 
zures had started before that time in 6. 


Kenneth R. Kattan 
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There are many causes of calvarial thick- 
ening. The chronic hemolytic anemias are 
the most common culprits;?? however, in 
early childhood iron deficiency anemia! and 
secondary polycythemia are sometimes im- 
plicated.’ The mechanism of the thickened 
calvaria in these conditions is the bone mar- 
row hyperplasia, which widens the diploé. 
This was discussed in an excellent review 
by McAfee.? 

The same report describes some of the 
other diseases that accompany hyperostosis 
of the skull. The healing stages following 
prolonged rickets, renal osteodystrophy, 
hypoparathyroidism, and microcephaly are 
only a few of those cited. Abnormal thick- 
ening of the calvaria associated with mental 
retardation due to microcephaly was dis- 
cussed by Dorst? In these patients, the 
digital markings are usually lacking, the 
sutures are narrow, and the mastoid air 
cells and frontal sinuses are large and hy- 
perpneumatized. Paget's disease and osteo- 
genesis imperfecta are among the other 
reported causes of calvarial thickening. 

The Т.О. of the patients with thickened 
calvaria after dilantin medication (Group 1) 
was found to be comparable to that in the 
other groups. Therefore, if microcephaly 
plays any role, it is not the only one. Ob- 
viously, neither anemia nor microcephaly 
are the cause of the calvarial thickening in 
these patients. 





view on 


lic. 2. (C) Parietal area in the Towne 
admission. (D) Five years later. 
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ship between atrioventricular and semi- 
lunar valves, 474 
hyaline membrane, complication of: intrapul- 
monary interstitial emphysema, 449 
Uhl’s; hypoplasia of right ventricular myocar- 
dium, 49! 
Diseases of stomach, angiographic findings in, 322 
DivERTICULA, gastric, surgical implications of (ab), 
` 663 
Diverticutiris and diverticulosis of colon, limita- 
tions of radiology in differentiation of (ab), 
210 
DiverticuLosis and diverticulitis of colon, limita- 
tions of radiology in differentiation of (ab), 
210 
Diverticutum, urethral, ureteral ectopia into 
wolffan duct remnant (Gartner’s ducts ог 
cysts) presenting as, in two girls, 540 
Dose phenomenon, consecutive, in oral cholecys- 
tography, 230 
Dove tas Sheldon Kellogg, M.D., 1899-1969 (E), 


192 
Drange, Robert, M.D., 1887-1970 (E), 421 
Ducr, common bile, method for expulsion of stones 
retained in, 256 
cystic, and absent gallbladder, 252 
Dwarrism, diastrophic (ab), 669 
parastremmatic: unusual bone dysplasia, 550 
DvsPLasiA, congenital, of hip, early diagnosis of: 
new roentgenologic signs, 587 


Ear and neuroradiologist (E), 190 
EcroPra, ureteral, into wolffan duct remnant 
(Gartner's ducts or cysts) presenting as 
urethral diverticulum in two girls, £40 
EDITORIALS 
The Neuroradiologist and the Ear, 190 
Douglas Sheldon Kellogg, M.D., 1899-1969, 192 
Why Color Roentgenography?, 418 
Robert Drane, M.D., 1887-1970, 421 
Computers and Radiologic Practice, 639 
John E. Gary, M.D., 1916-1970, 644 
'The Seventy-first Annual Meeting of the Amer- 
ican Roentgen Ray Society, 854 
Емвоглс patterns, with special reference to, arteriog- 
raphy in neurovascular compression at 
thoracic outlet, 141 
Емво1ілѕм, recurrent pulmonary, phlebography in 
prevention of—techniques and value, 725 
EMPHYSEMA, intrapulmonary interstitial: complica- 
tion of hyaline membrane disease, 449 
rénal; case report and review of literature, 778 
Enreritis, regional, of upper gastrointestinal tract, 
roentgenologic features of, 355 
Epipermorp and dermoid sequestration cysts, 148 
EPINEPHRINE, celiac, enhanced angiography, 818 
EsoPuacraL rings, symptomatic lower, roentgeno- 
graphic appearance of, after pneumatic 
dilatation, 278 
sphincter, inferior—anatomic, roentgenologic 
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and manometric correlation, contradictions, 
and terminology, 260 

Esopuaciris, experimental: roentgenographic find- 
ings after insufflation of tantalum powder, 
288 

EsoPHacus and cardia of stomach, analysis of rec- 
ords of 1,657 patients with carcinoma of 
(ab), 887 

ExniBrrs, scientific, 858 

technical, 872 


18E, application of, to image ™*Ra-induced bone 
lesions (ab), 436 
Femur, changes in trabecular pattern of upper end 
of, as index of osteoporosis (ab), 435 
Ferocrapuy and molegraphy (ab), 212 
Fisrous xanthoma, malignant, and retroperitoneal 
xanthogranuloma, with case reports of; 
histiocyte in radiology, 159 
FisTULA, cerebrospinal fluid, primary, 88 
nephrobronchial, report of case secondary to 
renal lithiasis with; nephrobroncholithiasis, 
701 
radiologically demonstrated, between common 
bile duct anc right renal pelvis (ab), 211 
FLANK, fluid in right, as roentgenographic sign of 
acute appendicitis, 352 
FLUORODENSITOMETRY, television; simple and rapid 
method for evaluation of image intensifier- 
television systems, 172 
Forps, radiolucent , in upper urinary tract, 529 
Fono’s Lesion, hereditary onycho-osteodysplasia 
(ab), 669 
—iliac horns with arthrodysplasia and dys- 
trophy of nails (ab), 669 
Forceps, new cross compression, for carotid angi- 
ography, 17¢ 
Forearm, subcutanecus liposarcoma of, followed by 
liposarcoma of omentum (ab), 887 
Fossa, posterior cranial, veins of: angiographic study 
under pathologic conditions, 39 
tumors, posterior, extension of, particularly in- 
traventricular fourth ventricle tumors, into 
upper cervical spinal canal, 31 
FOURTH VENTRICLE TUMORS, angiographic features 
of brain stem tumors and differential diag- 
nosis from, 1 
particularly intraventricular, extension of pos- 
terior fossa tumors, into upper cervical 
spinal canal, 31 
FRACTURE, distal radial growth plate remnant sim- 
ulating, 578 
of neck and shaft of same femur: report of case 
in child (ab), 435 
skiers’ boot top: rising incidence, characteristics, 
treatment (a5), 435 
FRACTURES of petrous and tympanic parts of tem- 
poral bone in children: tomographic study 
of 35 cases, 598 
secondary neoplastic, surgical treatment for: 
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Fic. 3. Case ш. (4) Anteroposterior skull roentgenogram on admission. (B) Thickened 
calvaria after 6 years of dilantin. 


SUMMARY 


Increase in the thickness of the calvaria, 
mainly in the diploic space, was noticed in 
epileptic patients receiving dilantin for pro- 
longed periods. The younger the patient, 
the more prominent were the changes. 
Three white teenage patients are reported 
with skull roentgenograms before and 3 or 
more years after the institution of dilantin 
medication. An additional 4 patients on 
prolonged dilantin therapy showed a thick 
calvarium. 


Department of Radiology 
Cincinnati General Hospital 
Cincinnati, Ohio 45229 
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THE CONTRACTING SKULL* 


INWARD GROWTH OF THE INNER TABLE AS A PHYSIOLOGIC RESPONSE 
TO DIMINUTION OF INTRACRANIAL CONTENT IN CHILDREN 


By N. THORNE GRISCOM, M.D., and KOOK SANG OH, M.D. 


BOSTON, MASSACHUSETTS 


A Moget thickening of the cra- 
nium has been described by several 
writers**? in cases of cerebral atrophy or 
relieved hydrocephalus, the fact that the 
internal dimensions of the brain case some- 
times diminish appreciably has received 
little attention.! Perhaps this is because we 
are not accustomed to think that an organ, 
particularly a more or less solid bony box, 
actually may grow smaller. Nevertheless, 
in certain circumstances, inward growth of 
. the inner table of the skull does indeed 
occur. 


The 5 children described in Table 1 were 
found among 140 cases of hydrocephalus 
with operative shunting and longterm fol- 
low-up. All 5 were severely hydrocephalic 
when first seen. Their skulls were quite 
large. In each case cerebrospinal fluid pres- 
sure was well above normal initially. Their 
ages at that time ranged from 9 months to 
7% years. All had had cerebrospinal fluid 
shunting operations and most had had 
more than one shunt procedure. All there- 
after developed distinct contraction of their 
internal skull measurements and calvarial 


TABLE I 


LESSENING OF INNER CALVARIAL DIMENSIONS AND SELLAR VOLUMES 
AFTER SHUNTING FOR HYDROCEPHALUS 



































| Internal Anteroposterior Diameter Volume of Sella Turcica, 
of Skull V=4(LXHxW) (Fig. 4) 
Type or Cause 
Case of Age of : К 
Hydrocephalus First Diameter Diameter Age Before At Last 
А at First at Last Then : o 
Shunting Shunting Examinati - Shunting Examination 
(уг) unting amination — (yrJ 
1 | Aqueductalstenosis | 9/12 20.3 cm. 18.2 cm. I2 3/12 | Length and height of the 
(Fig. 1) sella grew smaller. Sellar 
width could not be mea- 
sured, and volume could 
not be computed 
2 | Arachnoid cyst of I $/12 18.2 ст. 17.0ст. 6 6/12 250mm? 180mm 
posterior fossa 
3 | Communicating 2 3/12 21.9cm. — 19.6 cm. 6 6/12 610mm? 250mm? 
hydrocephalus | 
(Ещ. 2) 
4 | Atresia of foramina | 2 7/12 22.5 ст. 21.4cm. 9 11/12 | 720mm. 280 mm.* 
of Luschka and 
i Magendie 
$ | Cystic astrocytoma | 7 7/12 18.7 cm. 37.5 cm. 20 1/12 560 mm? 310 mm? 
of vermis 








L= length; H= height; W= width. 


* From the Departments of Radiology of Children’s Hospital Medical Center and Harvard Medical School, Boston, Massachusetts. 
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HI] HIPPURAN, assessment of function in transplanted 
kidney with (ab), 668 
11] MACROAGGREGATED liver scanning and selective 
hepatic arteriography, comparison of (ab), 
438 
ILeocEcaL lesions, rare, 343 
ItguM, terminal, polypoid lymphoid hyperplasia of, 
in patients with familial polyposis coli and 
with Gardner's syndrome, 340 
Iurac horns with arthrodysplasia and dystrophy of 
nails—Fong's lesion (ab), 669 
ILIOFEMORAL veins and inferior vena cava, alternate 
method for examination of: transpopliteal 
venography, 768 
ImacE 9*Ra-induced bone lesions, application of 8F 
° to (ab), 436 
intensifier-television systems, simple and rapid 
method for evaluation of; television fluoro- 
densitometry, 172 
studies, quantification of, obtained with scintil- 
lation (Anger) camera (ab), 438 
Inpex, intervertebral, normal values of vertebral 
body and, during growth, 618 
Inrants and children, complication rate of selective 
cerebral angiography in: comparison with 
similar adult series (ab), 205 
INFERIOR vena cava and iliofemoral veins, alternate 
method for examination of: transpopliteal 
venography, 768 
INTERNAL carotid artery, demonstration of thrombi 
in origin of: trickle arteriography (ab), 661 
ÍNTERVERTEBRAL disk index, normal values of verte- 
bral body and, during growth, 618 
INTESTINAL defect, congenital, notochord as abnor- 
mal organizer in production of, 628 
lymphangiectasia, 827 
INTRACRANIAL content, inward growth of inner table 
as physiologic response to diminution of, in 
children; contracting skull, 106 
solitary chondroma of dural origin, 67 
INTUSSUSCEPTION, small intestinal: easily misunder- 
stood sign, 338 
In vivo roentgenologic-pathologic correlation, method 
for—gastrocamera, 315 
IpopaTE calcium, can save patient one day in hos- 
pitalization?, 226 
Tron deficiency anemia, roentgenologic changes in, 
635 
Isotope, renal, clearance by external monitoring 
and feedback technique: new catheter-free 
clearance method (ab), 668 


Jonn E. Gary, M.D., 1916-1970 (Е), 644 


Kettoce, Douglas Sheldon, M.D., 1899-1969 (E), 
192 
KipNEY, transplanted, assessment of function in, 
with ™] hippuran (ab), 668 
transplanted cadaver, pyelographic appearance 
of (ab), 666 
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transplanted, selective phlebography of (ab), 
667 
Knee, double-contrast arthrography in diagnosis of 
pigmented villonodular synovitis of, 793 


Lapp's bands in older children, adolescents, and 
adults (ab), 209 
LauiNOGRAPHY of mastoid in basal projection, 111 
Laryncoorapuy and bronchography, aerosol (ab), 
207 
LEFT ATRIAL FUNCTION STUDIED BY CINEANGIO- 
CARDIOGRAPHIC VOLUME DETERMINATIONS; 
I. Studies with casts of normal human 
atria, 462 
П. Clinical application, 467 
Lerr ventricular dysfunction, reversibility of, fol- 
lowing aorto-coronary by-pass grafts, 739 
Lesion, Fong’s,. hereditary onycho-osteodysplasia 
(ab), 669 | 
Lesions, ileocecal, rare, 343 
low-lying, its value in diagnosis of: angle prone 
projection, 3¢3 
nodular, residual; pneumonia of atypical mea- 
sles, 439. 
occult, routine angulation of tube in detection 
of; unravelling tangled sigmoid, 399 
Lipips in lungs: radiologic-pathologic correlation 
(ab), 207 
Liro proteinosis, roentgenographic findings in: 
case report, 4577 
Lrposarcoma, subcutaneous, of forearm followed by 
liposarcoma of omentum (ab), 887 
Liver scanning, "I macroaggregated, and selective 
hepatic arteriography, comparison of (ab), 
438 
Lune, syndrome of bronchial mucocele and regional 
hyperinflation of lung, 675 
Lunes, lipids in: raciologic-pathologic correlation 
(ab), 207 
LYMPHANGIECTASIA, intestinal, 827 
LyMPHANGIOGRAPHY, lymphangiomatosis of bone 
demonstrated by, 582 
LYMPHOGRAPHY, abdominal: study with special ref- 
erence to individual variations in dosage of 
contrast medium, 846 


MALFORMATIONS, arteriovenous, involving Galenic 
system, 50 

MALIGNANT fibrous xanthoma and retroperitoneal 
xanthogranuloma, with case reports of; 
histiocyte in radiology, 159 

Mass lesion, submucosal, rare cause of: submucosal 
lymphatic cysts of gastrointestinal tract, 
842 

Masro1p, laminography of, in basal projection, 111 

Meastes, atypical, pneumonia of; residual nodular 
lesions, 439 

MEASUREMENT, new simple, of pineal calcification in 
lateral craniogram, 92 

Menta tibial joint surface, operative elevation of, 
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volumes. In 2 cases the internal anteropos- 
terior diameter shrank more than 2 cm. 
The superoinferior and lateral dimensions 
also invariably grew smaller. In Case 1 and 
Case 3 about 25 per cent of the intracranial 
volume was lost; volume loss in the other 3 
cases was less striking. This shrinkage in 
calvarial capacity occurred over periods of 
4 to 13 years. It may still be slowly pro- 
gressing. By visual estimation, internal cal- 
varial capacity at the time of the last ex- 
amination was slightly above normal for 
the age in 2 of these 5 cases, about normal 
in I case, and slightly below normal in 2 
cases. How much of the cranium was then 
occupied by brain and how much merely 
by widened cerebrospinal fluid spaces 1s 
not known. The cerebrospinal fluid pres- 
sures during this period were normal or low 
on the occasions when they were measured. 
Some of these children are neurologically 
impaired (Fig. 1, 4, B and C; and 2, 4, B 
and C), as would be expected from the in- 
itial severity of their hydrocephalus. 

Despite the moderate diminution in in- 
ternal diameters of the skull, the diameters 
of the outer tables were still somewhat 
above normal at the time of the last skull 
roentgenograms in all cases." External di- 
mensions had slightly increased in the in- 
terval in some cases and had remained 
stable in others. Similarly, head circumfer- 
ence remained the same or increased slightly. 
Increase in diploic thickness, of course, ac- 
counts for this discordance between the 
outer table and the inner table. This thick- 
ening (Table 11) naturally is reflected in 
outer table diameters as measured from 
skull roentgenograms and in head circum- 
ference as measured clinically. External 
measurements are therefore only first ap- 
proximations of internal calvarial changes, 
especially in cases of chronic reduction in 
intracranial pressure and volume. 

Some of the physiologic steps in the 
shrinkage of the skull capacity illustrated 
here are clear. Relief of intracranial hyper- 
tension has been shown to be accompanied 
by the laying down of laminated layers of 
new bone along the inner table. Removal 
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Tase II 


SKULL FILM MANIFESTATIONS OF LOW OR 
DECREASING INTRACRANIAL TENSION 
OR CONTENT 








The responses listed first appear more promptly 
. Concave Fontanelle 
. Depressed Craniotomy Bone Flap 
. Approximation or Overlapping of the Edges of a 
Previously Diastatic Fracture 
4. Abnormal Sutures Too narrow for the age; 
narrower than before; 
premature closure of 
sutures or fontanelle; 
dense parasutural bone; 
persistent neonatal over- 
riding or molding 
. Smooth Inner Table Few convolutional or endo- 
cranial vascular land- 
marks; rounded, globu- 
lar, featureless appear- 
ance; smooth, round or- 
bital roofs 
6. Thick Cranial Bones Endocranial laminated new 
bone; early appearance 
of definable diploe; 
widened diploic space; 
diminution of internal 
diameters of the skull 
and calvarial capacity 
Smaller than normal for 
the age; low cranium-to- 
face ratio; small, sloping 
forehead 
8. Small Lateral Sellar Profile, Small Sellar Volume, 
and Massive Dorsum and Posterior Clinoids 
9. Hyperpneumatized Sinuses and Mastoids, Ele- 
vated Petrous Ridges 
10. Supraorbital Ridge 
11. Unilateral or Local Development of One or More 
of the Above as a Response to Unilateral or Local 
Loss of Content 


U N س‎ 


Un 


7. Small Cranium 


of part of the brain in growing rats is fol- 
lowed, at maturity, by smallness and thick- 
ness of the skull, especially on the side of 
the removal? Endocranial osteoclasts (the 
cells resorbing bone at the dura to allow 
for brain growth) are found to be less nu- 
merous after brain removal, and ectocra- 
nial osteoclasts are more numerous.. Re- 
sorption by osteoclasts and bone formation 
by osteoblasts are, of course, the classic 
mechanisms whereby bone remodels itself 
to fit new surroundings and circumstances. 
Such remodeling must be one of the steps in 
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in Blount's disease: one case observed for 18 
years after operation (ab), 435 

MzpicárioN, dilantin, calvarial thickening after, 102 

MEGa-URETER, primary obstructive (ab), 434 

MERCURY, clinical and radiologic considerations on 
accidental subcutaneous penetration of 
(ab), 886 

MESENTERIC and céliac angiography, contributions 
of, to pancreatic radiography (ab), 211 

MESOTHELIOMA, pleural, epidemiology of: prelimin- 
ary report of 119 cases from Hamburg 
area (ab), 662 

MOLEGRAPBY and fetography (ab), 212 

MyzLocnAPHY, severe reflex algodystrophy (Su- 
deck's atrophy) as complication of: report 
of two cases, 156 

MyocarpiaL infarction, experimental, left ventri- 
culogram in (ab), 208 

Myomecromy, pre- and postoperative hystero- 
salpingography in surgical intervention 
of (ab), 665 


Nars, dystrophy of, and iliac horns with arthro- 
dysplasia—Fong’s lesion (ab), 669 

NasaL cancer in Northamptonshire boot and shoe 
industry (ab), 206 

Neck and head, chemodectomas of, 129 

and shaft of same femur, fracture of: report of 

case in child (ab), 435 

NEONATAL Boerhaave's syndrome (ab), 209 

cranial malformations (ab), 662 

NEPHROBRONCHIAL fistula, report of case secondary 
to renal lithiasis with; nephrobroncho- 
lithiasis, 701 

NEPHROMEGALY, bilateral, in child with hemihyper- 
trophy, 546 

NEPHROTOXINS, acute renal failure due to: renal 
hemodynamic and angiographic studies in 
man (ab), 669 

NzvzonapioLocisT and ear (E), 190 

NEURORADIOLOGY of hemangioblastomas of cerebel- 
lum, 56 

NEUROVASCULAR compression at thoracic outlet, 
arteriography in, with special reference to 
embolic patterns, 141 

Newsorn, angiographic evaluation of renal artery 
in (ab), 886 

Мотоснокр as abnormal organizer in production of 
congenital intestinal defect, 628 


OcuLan hypertelorism (Greig’s syndrome) associated 
with Sprengel's deformity, 119 

OMENTUM, liposarcoma of, subcutaneous lipo- 
sarcoma of forearm followed by (ab), 887 

Ox vcHO-OSTEODYSPLASIA, hereditary, (Fong’s lesion) 
(ab), 669 

ORBITAL sclerosis in histiocytosis X, 123 

Osszgous syphilis, congenital, healing in, 591 

Osteoporosis, changes in trabecular pattern of 
upper end of femur as index of (ab), 435 
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Pancreatic radiography, contributions of celiac 
and mesenteric angiography to (ab), 211 
PaPrLLOMAS, choroid plexus; observations on radio- 
graphic diagnosis, 608 
PERFORATION, uneventful, of coronary artery during 
selective arteriography; case report, 184 
Perrusion method, use of, in radio-diagnostic 
practice of biliary paths (ab), 664 
PERICARDIAL effusion, pitfalls in ultrasonic diag- 
nosis of, 760 
PERTECHNETATE with technetium 99m, cerebral 
photoscintigraphy by (ab), 205 
Perrovs and tympanic parts of temporal bone, frac- 
tures of, in children: tomographic study of 
35 cases, 598 
PHLEBOGRAPHY in prevention of recurrent pulmon- . 
ary embolism—techniques and value, 725 
selective, of transplanted kidneys (ab), 667 
PIGMENTED villonodular synovitis of knee, double- 
contrast arthrography in diagnosis of, 793 
PiNEAL calcification, new simple measurement of, 
in lateral craniogram, 92 
PNEUMONIA of atypical measles; residual nodular 
lesions, 439 
PorvPorp lymphoid hyperplasia of terminal ileum i in 
patients with familial polyposis, coli and 
with Gardner’s syndrome, 340 ` 
PosrERIOR cranial fossa, veins of: angiographic 
study under pathologic conditions, 39 
fossa tumors, extension of, particularly intra- 
ventricular fourth ventricle tumors, into 
upper cervical spinal canal, 31 
inferior cerebellar arteries: some quantitative 
observations’ in posterior cranial fossa tu- 
mors and Arnold-Chiari malformation (ab), 
205 
Presipent’s address, 673 
Projecrion, angle prone: its value in diagnosis of 
low-lying lesions, 393 
PseuparTHROosIs, congenital, of clavicle (ab), 886 
Psoas abscess, acute non-tuberculous; report of 10 
cases and review of literature (ab), 211 
Po.monary arteries (crossed pulmonary arteries), 
malposition of, in persistent truncus 
arteriosus, 509 
artery, left, origin of, from aortic arch, con- 
genital absence of pulmonary ‘valve in 
tetralogy of Fallot and, sos 
disease resolution, basis of, after nephrectomy 
in Goodpasture’s syndrome (ab), 208 
embolism, recurrent, phlebography in preven- 
tion of, —techniques and value, 725 
fibroleiomyomatous hamartomas, multiple; re- 
port of case and review of literature, 694 
finding, characteristic, in unilateral complete 
bronchial transection, 704 
valve, congenital absence of, in tetralogy of 
Fallot and origin of left Palmar artery 
from aortic arch, 505 f 
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Fic. т. Case т. Aqueductal stenosis. (4) Lateral 


view of the skull at age 9 months, just after the 
first shunt procedure. The internal anteroposte- 
rior diameter is 20.3 cm. (В) Lateral view of the 
skull at age 12 years and 3 months. The internal 
anteroposterior liameter is 18.2 cm. (C) Tracings 
of the contracting inner table, from 4 and B. 
The patient is severely retarded. 





Fic. 2. Case 3. Communicating hydroce- 
phalus. (4) Lateral view of the skull at 
age 2 years and 3 months, before the first 
shunt procedure. The internal ante- 
roposterior diameter is 21.9 cm. (В) Lateral 
view of the skull at age 6 years and 6 


months. The internal anteroposterior 
diameter is 19.6 cm. (C) Tracings of the 
shrinking inner table, from 4 and B. The 
patient is somewhat retarded and has oc- 
casional seizures. 
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PYELOGRAPHIC appearance of transplanted cadaver 
kidney (ab), 666 
PYELOGRAPHY, emergency intravenous, spontaneous 
` extravasation of urine during (ab), 668 


RapraL growth plate remnant, distal, simulating 
fracture, 578 
ray, congenital hypoplasia along; report of two 
cases, 572 
RADIOISOTOPE imaging, tomographic techniques in, 
with proposal of new device: tomoscanner 
(ab), 670 
RapioLocic practice and computers (E), 639 
RapioLocr, histiocyte in; with case reports of retro- 
peritoneal xanthogranuloma and malignant 
fibrous xanthoma, 159 
of portal hypertension (ab), 886 
Rav, radial, congenital hypoplasia along; report of 
two cases, 572 
RzrLEx algodystrophy, severe, (Sudeck's atrophy) 
as complication of myelography: report of 
two cases, 156 
REGIONAL enteritis of upper gastrointestinal tract, 
roentgenologic features of, 355 
RENAL agenesis—roentgenologic problem, 772 
artery, angiographic evaluation of, in newborn 
(ab), 886 
emphysema; case report and review of literature, 
778 
failure, acute, due to nephrotoxins: renal 
hemodynamic and angiographic studies in 
man (ab), 669 
isotope clearance by external monitoring and 
feedback technique: new  catheter-free 
clearance method (ab), 668 
lithiasis, report of case secondary to, with 
nephrobronchial fistula; nephrobroncho- 
lithiasis, 701 
pelvis, right, and common bile duct, radio- 
logically demonstrated fistula between (ab), 
211 
rejection, radiology in diagnosis of (ab), 665 
transplant complication, uncommon, scintilla- 
tion camera renography in identification of 
(ab), 668 
Renocrapny, scintillation camera, in identification 
of uncommon renal transplant complica- 
tion (ab), 668 
-RESPIRATORY compliance,—diaphragmatic motion, 
roentgenographic measurements of, 717 
Ковевт Drane, M.D., 1887-1970 (E), 421 
ROENTGEN appearance of current devices; total hip 
replacement, 787 
manifestations of thoracic actinomycosis, 707 
measurement of arterial narrowing, 757 
measurements of diaphragmatic motion—res- 
piratory compliance, 717 
RoENTGENOGRAPHY, why color? (E), 418 
RuPrunE of intracranial portion of carotid artery, 
i radiologic-anatomic aspects of (ab), 661 
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SABULOGRAPHY, 213 
Sanrvany glands, major, diseases of, sialographic 
study of (ab), 206 
SaPHENOUS vein, reversed, roentgenographic ap- 
pearance of aorto-coronary artery by-pass 
using, 734 
SARCOMA, osteogenic, under age of twenty-one: re- 
view of one hundred and forty-five operative 
cases (ab), 838 
Scan, brain, false positive, associated with febrile 
convulsions, 71 
SCANNING, “I-macroaggregated liver, and selective 
hepatic arteriography, comparison of (ab), 
438 
ScHISTOSOMIASIS, extensive, of ureter: use of ileal 
loop in its management (ab), 434 
Screntiric exhibits, 358 
ScINTILLATION (Anger) camera, quantification of 
image studies obtained with (ab), 438 
camera renography in identification of un- 
common renal transplant complication 
(ab), 668 
Scierosis, orbital, in histiocytosis X, 123 
SEMiLUNAR valves and atrioventricular, cardio- 
angiographic evaluation of relationship be- 
tween: its diagnostic importance in con- 
genital heart disease, 474 
Seventy-rirst Annual Meeting of American Roent- 
gen Ray Society (E), 854 
SIALOGRAPHIC study of diseases of major salivary 
glands (ab), 206 
Siemorp, tangled, unravelling; routine angulation of 
tube in detection of occult lesions, 399 
SKIERS’ boot top fracture: rising incidence, charac- 
teristics, treatment (ab), 435 
SKULL, contracting; inward growth of inner table 
as physiologic response to diminution of 
intracranial content in children, 106 
thickening of, in surgically treated hydro. 
cephalus, 96 
SMALL bowel transit time of water soluble iodinated 
contrast medium and barium sulfate in cats 
with simulated surgical acute abdomen, 334 
bowel, use of sorbitol in investigation of (ab), 
209 
intestinal intussusception: easily misunderstood 
sign, 338 
SorsiTOL, use of, in investigation of small bowel (ab), 


SPHINCTER, inferior esophageal,—anatomic, roent- 
genologic and  manometric correlation, 
contradictions, and terminology, 260 

SPINAL canal, into upper cervical, extension of 
posterior fossa tumors, particularly intra- 
ventricular fourth ventricle tumors, 31 

SPINE, cervical, malignant hemangioendothelioma 
of: case report (ab), 434 

SPRENGEL’S deformity, ocular hypertelorism (Greig's 
syndrome) associated with, 119 

STEREOTAXIS, central x-ray beam in, 166 
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inward growth of the cranium. This in- 
ward growth involves bones formed in car- 
tilage (sphenoid, occipital bone) as well as 
those formed in membrane. The vault re- 
models itself readily, the cranial base less 
readily.” Analogous instances of inward 
growth of bone are: (1) the restoration of 
spinal canal contours toward normal after 
the removal of an intraspinal tumor (Fig. 
3, A-D); (2) the diminution in size of an 
orbit after enucleation;!® (3) the return of 





Fic. 3. Restoration of spinal canal contours toward 
normal after laminectomy and removal of an in- 
traspinal extradural neurilemmoma. (/7 and В) 
Lateral views of the mid-dorsal region at the age of 
I4 years, and its appearance 8 months after the 
removal of the tumor. (C and D) Tracings of 4 
and B. The pedicles similarly returned toward 
normal during this period. The laminae and spinous 
processes of the seventh and eighth dorsal verte- 
brae were removed during the operation at the 
site of the clips. 
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liG. 4. Reduction in the lateral profiles of the sellae 
in Cases 2, 3, 4, and 5 after shunting for hydro- 
cephalus. See Table 1. Although heights and 
lengths diminished as shown, widths increased 
slightly. Sellar volumes nevertheless grew much 
smaller, falling to or below the lower limits of 
normal. 


the sella to normal after the relief of the 
pituitary hyperplasia that accompanies 
childhood hypothyroidism;!! and (4) nor- 
malization of the sella after irradiation of a 
pituitary tumor." 

Inward growth of the inner table of the 
skull with actual loss of intracranial vol- 
ume is therefore an uncommonly seen but 
physiologically reasonable accompaniment 
of relief of childhood hydrocephalus. Table 
п includes this phenomenon in the signs of 
low or lowered intracranial content gr,pres- 
sure. Some of the signs listed theré, such as 
concavity of the fontanelle and depression 
of a craniotomy bone flap, obviously are 
acute manifestations of diminution in intra- 
cranial content and tension. Most of the 
others require months or years to develop. 
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SromMacB, angiographic findings in diseases of, 322 
malignant carcinoid and adenocarcinoma of 
(ab), 664 
Stones, method for expulsion of, retained in com- 
mon bile duct, 256 
SusmucosaL lymphatic cysts of gastrointestinal 
tract: rare cause of submucosal mass lesion, 
842 
SupEcE's atrophy, severe reflex algodystrophy, as 
complication of myelography: report of two 
cases, 156 
SYMPTOMATIC lower esophageal rings, roentgeno- 
graphic appearance of, after pneumatic di- 
latation, 278 
SYNDROME, Apert's, and hand (ab), 669 
Boerhaave's, neonatal (ab), 209 
focal dermal hypoplasia, 561 
Gardner's, polypoid lymphoid hyperplasia of 
terminal ileum in patients with familial 
polyposis coli and with, 340 
Goodpasture's, basis of pulmonary disease 
resolution after nephrectomy in (ab), 208 
Greig's, ocular hypertelorism, associated with 
Sprengel's deformity, 119 
of bronchial mucocele and regional hyper- 
inflation of lung, 675 
SYPHILIS, congenital osseous, healing in, 591 


TANTALUM powder, roentgenographic findings after 
insufflation of; experimental esophagitis, 
288 
Tecunical exhibits, 872 | 
TELEVISION fluorodensitometry; simple and rapid 
method for evaluation of image intensifier- 
television systems, 172 
TEMPORAL bone, fractures of petrous and tympanic 
parts of, in children: tomographic study of 
- 35 cases, 598 
TETRALOGY OF FaLLot, congenital absence of pul- 
monary valve in, and origin of left pul- 
monary artery from aortic arch, 505 
ventricular septal defect in, 497 
THICKENING, calvarial, after dilantin medication, 102 
of skull in surgically treated hydrocephalus, 96 
Tuoracic outlet, neurovascular compression at, 
arteriography in, with special reference to 
embolic patterns, 141 
THROMBI in origin of internal carotid artery, demon- 
stration of: trickle arteriography (ab), 661 
Tuymic tumors and abnormal cardiac silhouette: 
report on 11 patients (ab), 662 
Tomocrapaic study of 35 cases: fractures of petrous 
and tympanic parts of temporal bone in 
children, 598 
techniques in radioisotope imaging with pro- 
posal of new device: tomoscanner (ab), 670 
TomMoscaNNER: tomographic techniques in radio- 
isotope imaging with proposal of new device 
(ab), 670 
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TRANSECTION, unilateral complete bronchial, charac- 
teristic pulmonary finding in, 704 
'TRUNCUS arteriosus, persistent, malposition of pul- 
monary arteries (crossed pulmonary arter- 
les) in, 509 
Tuse, Cantor, passing, in patient with gastro- 
enterostomy: unusual complication, 332 
routine angulation of, in detection of occult 
lesions; unravelling tangled sigmoid, 399 
TUBERCULOSIS, disseminated bone (ab), 436 
gastric; report of case with discussion of angio- 
graphic findings, 808 
Tumors, brain stem, angiographic features of, and 
differential diagnosis from fourth ventricle 
tumors, I 
of gastric cardia, mimicry and deception in 
diagnosis of, 295 
posterior fossa, extension of, particularly 
intraventricular fourth ventricle tumors, 
into upper cervical spinal canal, 31 
thymic, and abnormal cardiac silhouette: re- 
port on 11 patients (ab), 662 
visualization of, in humans using "Ga-citrate 
and Anger whole-body scanner, scintillation 
camera and tomographic scanner (ab), 890 
Tympanic and petrous parts of temporal bone, 
fractures of, in children: tomographic study 
of 35 cases, 598 


Unr's disease; hypoplasia of right ventricular myo- 
cardium, 491 

UrrRasonic detection of cavitation at catheter tips, 
177 

diagnosis, pitfalls in, of pericardial effusion, 760 

URETER, extensive schistosomiasis of: use of ileal 
loop in its management (ab), 434 

URETERAL ectopia into wolffian duct remnant (Gart- 
ner’s ducts or cysts) presenting as urethral 
diverticulum in two girls, 540 

Urinary tract, upper, radiolucent folds in, 529 

Urine, spontaneous extravasation of, during emer- 
gency intravenous pyelography (ab), 668 

UrocraPuy, intravenous, evaluation of anti-diuretic 
hormone in: "sniff urography" (ab), 212 


VEIN, reversed saphenous, roentgenographic ap- 
pearance of aorto-coronary artery by-pass 
using, 734 | 

Veins of posterior cranial fossa: angiographic study 
under pathologic conditions, 39 

VENOGRAPHY, transpopliteal: alternate method for 
examination of iliofemoral veins and in- 
ferior vena cava, 768 

VENTRICULAR dysfunction, left, reversibility of, 
following aorto-coronary by-pass grafts, 739 

myocardium, right, hypoplasia of; (Uhl's 
disease), 491 : 

septal defect in tetralogy of Fallot, 497 

septum, membranous, aneurysm of: mechanism 


IIO N. Thorne Griscom 
Those signs which are slow to develop tend 
to be slow to reverse themselves when cir- 
cumstances change. The repertory of cra- 
nial responses to changes in content and 
- tension is greatest in fetal life and infancy. 
Rapidity of response is also greatest in 
early life. The capacity of the skull to re- 
spond is progressively limited as adulthood 
approaches but is never completely lost. 

One of the other signs given in Table tr 
has received little attention heretofore. 
Upon review of these cases of relieved hy- 
drocephalus, it became evident that the 
sella turcica in lateral profile was often re- 
markably small (Fig. 4). In each of the 
cases shown, the sella was shorter from 
front to back and shallower from top to 
bottom than before. But in each case the 
sella had grown slightly wider. The in- 
creased width of the sella may be a reflec- 
tion of outward growth of the central mass 
of the sphenoid bone to take up slack in 
the middle fossae. Despite this increased 
width, the sellae were so short and shallow 
that total volume was distinctly less than 
before. In fact, sellar volume had fallen to 
or below the lower limits of normal (Table 
1),* although the sellae were sometimes so 
cramped and misshapen that accurate 
measurement was difficult. This diminu- 
tion in sellar volume is proportionately 
greater than the general loss of intracranial 
volume described above. Perhaps feebleness 
of pulsation of the anterior recesses of the 
third ventricle is a local factor further pro- 
moting sellar shrinkage. Children with pri- 
mary microcephaly also tend to have sel- 
lae that are small in lateral profile; in such 
cases, the posterior clinoids and dorsum 
may be quite large and massive. 


SUMMARY 


One of the responses of the skull to dim- 
inution in content or pressure is thickening 
of the cranium. In a few cases new bone 
slowiPaid down along the inner table of 
the skull, after shunting for severe child- 
hood hydrocephalus, diminishes internal 
calvarial dimensions and capacity appre- 
ciably. The inner table actually grows in- 
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ward toward the retreating brain and in- 
tradural contents. This inward growth of 
the inner table may proceed in spite of sta- 
bility or slow increase in outer table dimen- 
sions and head circumference. 

Measurement of outer table diameters 
and head circumferences in such cases fails 
to reflect internal volume changes. 

The sella sometimes becomes quite small. 

The probable physiologic basis of this 
shrinkage of calvarial capacity is presented 
briefly. 


N. Thorne Griscom, M.D. 
Department of Radiology 
Children's Hospital Medical Center 
300 Longwood Avenue 

Boston, Massachusetts 02115 
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for spontaneous closure of ventricular sep- Woxrrian duct remnant (Gartner's ducts or cysts), 
tal defect (ab), 663 ureteral ectopia into, presenting as urethral 
VENTRICULOGRAM, left, in experimental myocardial diverticulum in two girls, £40 
infarction (ab), 208 
VERTEBRAL body and intervertebral disk index, nor- XANTHOGRANULOMA, retroperitoneal, and malig- 
mal values of, during growth, 618 nant fibrous xanthoma, with case reports of; 
histiocyte in radiology, 159 
WATER soluble iodinated contrast medium and X-ray beam, central, in stereotaxis, 166 
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in cats with simulated surgical acute ab- YTTERBIUM 169, chelated: new radiopharmaceutical 
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LAMINOGRAPHY OF THE MASTOID IN THE 
BASAL PROJECTION* 


By WILLIAM N. HANAFEE, М.р. RUTH GUSSEN, M.D., and ROBERT W. RAND, M.D.$ 


LOS ANGELES, CALIFORNIA 


ELECTED projections to show specific 
anatomic structures are just as impor- 
tant in tomography as in routine roent- 
genography of the mastoid. The basal 
projection has received very little atten- 
поп? due to technical difficulties, but 
nevertheless it is an excellent method for 
viewing the internal auditory canal and 
meatus as well as the semicircular canals. 
'The purpose of this paper is to review the 
normal roentgen anatomy as shown by 
laminography in the basal projection and 
also some of the clinical uses of the projec- 

tion. 

TECHNIQUE 

Most patients are unable to retroflex the 
head far enough to assume the basal pro- 
jection for any prolonged period of time. In 
order to overcome this difficulty, we have 
utilized a second table to be used with a 
tilting table laminographic unit capable of 
hypocycloidal movement (Fig. :). The 
angle between the 2 tables is so arranged to 
suit the needs of the individual patient. 
Reid's baseline is positioned parallel to the 
laminographic table top and assurances 
are then taken to be certain that the sweep 
of the tube clears the patient's body. 

Similar results can be obtained by using 
a rotating-type pneumoencephalographic 
chair and placing the laminographic de- 
vice in an upright position to obtain the 
necessary angulation. 

Exposure factors for laminographv of the 
mastoids are: 68—75 kv., 240 mas., using a 
0.3 mm. or 0.6 mm. focal spot tube. The 
central beam of the x-ray tube should be 
directed 0.5 cm. anterior to the external 
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auditory canal when the patient is in the 
basal projection. Scout roentgenograms 
have been of limited. value because the 
patient frequently moves. Sections, 1 mm. 
thick, are made at 1 mm. intervals for a 
total of 6 exposures, starting 0.5 cm. 
cephalad to the external auditory canal and 
moving caudally. Adjustments in position- 
ing and technique are made following re- 
view of the laminograms in the initial pro- 
jections. The right and left sides should be 
recorded separately to lessen scatter. 


NORMAL ANATOMY 


The roentgen anatomy is correlated with 
selected histologic sections of an autopsy 
specimen for better visualization of the 
structures. Roentgenograms were obtained 
by placing a patient in the basal projection 
and making I mm. sections at I mm. inter- 
vals with a hypocycloidal movement of the 
laminographic device. 

The roentgenograms demonstrated were 
chosen to give an introduction to impor- 
tant structures. Comparison was then made 
to decalcified histologic sections represent- 
ing a composite that corresponds to the 
roentgen examination. 

Figure 2, Æ and D is a section through 
the inferior-most portion of the petrous 
pyramid. The intracranial opening of the 
cochlear aqueduct is consistently visualized 
in the basal projection and should not be 
mistaken for a portion of the internal 
auditory canal. It lies immediately adjacent 
to the jugular foramen. The carotid canal 
is immediately adjacent to the hypotym- 
panum. The thin tympanic membrane, 
which is well demonstrated on the ana- 
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iG. 1. Two tables are used to support the patient, with the head in the extended position. The angle that 
the laminographic table makes with the patient support table is arranged to give maximum comfort to the 


patient and yet allow the x-ray tube to clear the body during its sweep while maintaining. Reid's baseline 
parallel to the x-ray film. A similar arrangement can be obtained with the x-ray table vertical and utilizing 
a rotating chair for patient support. The magnification factor is approximately 1.3 and a 0.6 mm., or a 0.3 
mm. focal spot high speed rotating anode tube is used гог exposure. 


tomic specimen, cannot be visualized 
roentgenographically. 

Section taken 4 mm. more cephalad (Fig. 
3, 4 and В) than the previous laminogram 
shows that the inferior portion of the 
cochlea has been entered. The basal turn 
of the cochlea can be traced into the vesti- 
bule. Approximately 2 mm. medially and 
inferior to the vestibule is the round win- 
dow of the cochlea. Its exact position can 
only be approximated on the roentgeno- 
gram. The laminographic cut is now ceph- 
alad to the external auditory canal and 
раз through the mesotympanum. The 
jugular foramen is no longer in sharp focus. 
Due to a slight difference in angulation of 
the histologic section as compared to the 
the oval niche 


roentgenogram, window 


is not seen on the histologic section (Fig. 
34). 

Section 1 mm. cephalad (Fig. 4, 7 and В) 
to the previcus cut passes through the 
cochlea and vestibule. The oval window, 
together with the footplate of the stapes, 
can be seen. The malleus and incus are 
visible in the epitympanic recess. A faint 
structure, possibly representing the short 
process of the incus, is seen directed posteri- 
orlv. 


Figure 5, Æ and B, taken at 1 mm. ceph- 
alad, reveals the horizontal semicircular 
canal coming into view. Immediately ad- 
jacent are the mastoid antrum and the 
aditus leading anteriorly from the antrum 
into the epitympanic recess. The internal 
auditory canal and meatus are in focus, and 
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the exit of the facial nerve canal from the 
lateral extremity of the internal auditory 
canal is visible. 

Figure 6, апа B, at 3 mm. more ceph- 
alad, shows the internal auditory canal 
fading out of focus. The anterior limb of 
the superior semicircular canal is seen in 
cross section. The crus commune, which is 
formed by the posterior limb of the superior 
semicircular canal and the superior limb of 
the posterior semicircular canal, is in sharp 
focus. 

MATERIAL 


Initially patients were examined in the 
basal projection in a random fashion until 
the details of the anatomy became clear. 
The roentgen findings were sufficiently re- 
vealing that basal laminography was added 
as the projection of choice when the ques- 
tion of acoustic neuroma was to be resolved. 
Sixty consecutive patients were then in- 
vestigated in an attempt to define the limits 
of normal and the specific findings of 
acoustic neuroma. We were successful 
in every instance in obtaining satisfactory 
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basal laminography. As one might expect, 
most of these patients were in the older age 
group. 


FINDINGS 


Measurements of the internal auditory 
canals at the level of the porus acusticus 
were made on the basal as well as the 
anteroposterior laminograms. In addition, 
the length of the posterior wall was mea- 
sured in both the basal and anteroposterior 
laminograms. The range of normal is so 
great from individual to individual as to 
make specific measurements useless. 
Of considerably greater importance was the 
sharpness of definition and the exact 
position. of any erosion of the internal 
auditory canal and/or porus acusticus as 
seen in any projection. The general con- 
figuration could be considered as “‘funnel- 
shaped" or the canal could have parallel 
walls assuming a “tube shape" in the basal 
projection. Sixteen instances of parallel 
wall were found, while the remainder of the 
60 patients had funnel-shaped canals (Fig. 


5, A and В). 





Vic. 2. (4) Histologic section and (В) basal laminogram of a normal right mastoid. Anterior is at the top of 
the section and posterior is at the bottom. The histologic section is not of the same living patient that was 
roentgenographed, but merely chosen from a group of decalcified specimens as a matched pair of compar- 
able levels. This level is at the inferior-most portion of the hypotympanum. 


Key to illustrations: 1. hypotympanum; 2. 


cochlear aqueduct; 3. jugular foramen; 4. mastoid tip; 5. carotid 


canal; 6. external canal; 7. cochlea; 8. hook of cochlea; 9. tympanic cavity; 10. ossicles; 11. пі? oval 


window; 12. footplate of stapes; 
process; 16. epitympanic recess; 





13. otic capsule anterior to oval window; 14. malleus; 15. incus with short 
17. facial canal; 18. aditus; 19. mastoid antrum; 20. posterior semicircular 


canal; 21. horizontal semicircular canal; 22. internal auditory canal; 23. facial hiatus; 24. vestibule; 25. 
anterior limb of the superior semicircular canal; 26. crus commune. 
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BIG: 3. 


(4 and B) Four millimeters cephalad to Figure 2 through the level of the cochlea (7). On the histologic 


section and on the laminogram the terminal portion of the basal turn of the cochlea (8) can be seen entering 
the vestibule. Due to slight differences in angulation of the sections, the oval window niche (11) is not 
clearly shown on the histologic section. The slender cochlear aqueduct (2) can be traced into the hook por- 
tion of the cochlea on the histologic section. Due to the dense surrounding bone and the small size of this 
aqueduct, the entire course of this channel cannot be demonstrated roentgenographically. 


Several of the patients had internal audi- 
tory canals that are oval in cross section 
such that in one mastoid the long axis of 
the porus acusticus is in the vertical plane, 
while on the opposite side the long axis 
would be in an anteroposterior direction. 
Thus, the total diameters as measured on 


the anteroposterior laminograms and basal 
laminograms would be equal. If one had 
obtained only the anteroposterior or basal 
projection, a spurious impression of acous- 
tic neuroma could occur (Fig. 7, 1-0). 

The variation of normal length of the 
posterior canal wall was about the same in 





IIc. 4. (4 and B) One millimeter cephalad to Figure 3. The layer passes through the oval window, 
more of a potential foramen since it is completely filled by the footplate of the stapes (12). The 
thickness of the footplate cannot be consistently visualized roentgenographically. Of considerably more 
interest, however, is the reliable demonstration of the otic capsule anterior to the oval window (13). This 
promontory of bone is at the anterior border of the oval window and is the most frequent site of early 
otosclerotic involvement. The joint space between the malleus (14) and body of the incus (15) is consis- 
tently visible, but does not reproduce well for illustration. 


which 


«ЕМ 
„д-ѕесопа 





( | 
A 
pP foyal 
2 AP руду: == 


X-RAY FILM 


HP Royal Donat 


нрРн5а 


X-RAY FILM 


New KODAK RP ROYAL X-OMAT Medical X-ray Film. The newest and fastest of the Kodak 





g 22000 АГ o film. Гос үлп for g^ Nip к wi nıAnas sino Moro nn ША vr 





ic. 5. (4 and B) One millimeter cephalad to Figure 4. The most important feature of this section is the in- 
ternal auditory canal (22), with its sharp demonstration of the posterior wall. The posterior semicircular 


canal (20) should lie 3 


4 mm. beneath the posterior cortical margin of the petrous bone. Any increase in 


this thickness indicates that the laminographic section is on an oblique plane rather than a true basal 
projection. In the histologic section, the ossicles dropped from the section; however, they can be identified 
in the laminographic cut. The hour-glass configuration of epitympanic recess (16), narrow aditus (18), and 


mastoid antrum (19) are clearly shown. 


the basal laminograms as in the antero- 
posterior laminograms. Approximately 35 
per cent of each group showed variations of 
1.0-1.5 mm. between the 2 sides. Similarly, 
the vertical diameter of the internal audi- 
tory canal on the anteroposterior lamino- 
grams showed about a 15 per cent variation 
of greater than 1 mm. between the 2 sides. 
A similar percentage was encountered when 


one measured the anteroposterior diameter 
of the canal on the basal laminograms and 
compared the 2 sides. 
DISCUSSION 

Basal laminography should not be con- 
sidered as a competitive procedure with 
any other procedure 1n mastoid radiologic 
investigation, but merely as another ad- 





Vic. 6. (4 and B) Three millimeters more cephalad than Figure $. The histologic section as well as the lamino- 
gram show the air cells contained in the angle between the plane of the limbs of the superior semicircular 
canals and posterior semicircular canals. The internal auditory canal is fading from focus in the lamino- 
graphic section. The air cells that extend laterally and posteriorly into the sinodural angle can be identified 
in the lower right hand corner of both 4 and B. 


hese illustrations represent a series 

lof exposures of the coronary artery of 
а patient having emphysema. These 
arteriograms were made in a rapid 
film changer. 

ote the excellent radiographic 
detail and improved contrast which 
are advantages of KODAK RP ROYAL 
X-OMAT Medical X-ray Film. 
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lG. 7. (4) On the right the internal auditory canal gives a spurious impression of erosion in the basal pro- 
jection (arrows). (C) In the anteroposterior projection the canal is slender. (B) By contrast, the left internal 
auditory canal in the basal projection has parallel walls. (D) This canal appears widened in the antero- 


pe ysterior pre jection. 


junct in the diagnosis of certain pathologic 
conditions. The otologist is striving for 
the early diagnosis of acoustic neuroma, 
while the lesion is still within the canal (Fig. 
8, .4-D). Recognizing the minute lesions 
that are producing the earliest possible 
bone erosion tests the diagnostic acumen 
of any radiologist. Basal laminography has 
been of considerable assistance in identify- 
ing the anatomic variations and shows con- 
siderable promise in elucidating the prob- 
lems of the acoustic neuroma (Fig. 9, .7- 
D). 

Care must be taken to get a sufficient 
angulation for a true basal projection; 


otherwise, the laminograph will pass in an 
oblique plane. Instead of the usual sharp 
posterior wall of the internal auditory 
canal, the laminographic section will pass 
through the posterior inferior wall of the 
petrous pyramid. The acusticus 
assumes an exaggerated funnel shape with 
an ill defined posterior margin. Faulty 
technique can be suspected by comparing 
the relationships of the posterior semi- 
circular canal to the porus 
Anatomically, the posterior semicircular 
canal parallels the posterior surface of the 
petrous pyramid immediately beneath a 
2-3 mm. layer of cortical bone (Fig. 5, .7 


porus 


acusticus. 
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lic. 8. An acoustic neuroma was confirmed to be present on the right. The lesion was confined to the interna 
auditory canal. (4 and C) Relatively normal appearance of the internal auditory canal in the anteropos- 
terior laminograms. (B and D) In the basal projections the erosive changes of the posterior wall (crossed 
arrows) are a distinct finding as compared to the normal side (single arrow in C). 


and B). The examiner can, by drawing a 
line parallel to the posterior semicircular 
canal about 2-3 mm. posterior to the 
canals, identify the true location of the 
porus acusticus and medial limit of the 
posterior wall of the internal auditory 
canal. 

Some future uses of this projection could 
well be in better delineation of the in- 
flammatory processes in the epitympanic 
recess-aditus-antral area. The joint space 
between the head of the malleus and incus 
can clearly be delineated and may prove the 
projection of choice for identifying ossicular 
dislocations. We are also curious about its 
use with sharper coning in better delineat- 


ing the optic capsule anterior to the oval 
window, since this is the earliest and most 
frequent site of otosclerotic involvement of 
the oval window. 


CONCLUSIONS 


1. By the simple mechanism of a second 
table, basal laminography of the mastoids 
and base of the skull becomes readily 
obtainable. 

2. In our hands, this projection becomes 
the method of choice for visualizing early 
acoustic neuroma. 

3. The projection shows the anatomy in 


a fashion that is familiar to the otologic 
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liG. 9. (4 and C) Normal. (B) The acoustic neuroma in this patient bulged from the internal auditory canal 
into the pontocerebellar angle. The anteroposterior laminogram shows erosion of the superior margin of 


the porus acusticus (crossed arrows) as compared to the normal side in 4. (D) In the basal projection the 
entire posterior wall of the internal auditory canal and porus acusticus is markedly eroded (crossed arrows). 
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OCULAR HYPERTELORISM (GREIG'S SYNDROME) 
ASSOCIATED WITH SPRENGEL’S DEFORMITY* 


By THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, 


REIG’S syndrome consists of ocular 

hypertelorism with a variety of as- 
sociated anomalies. Among those recognized 
is the unusual association with Sprengel's 
deformity of the shoulders. 


'This paper presents 2 additional cases of 


this manifestation of the syndrome. 


REPORT OF CASES 

Case т. W.M., a 12 year old white boy, has 
been confined to a state training school since 
the age of 4 because of mental retardation. His 
facies was unusual in that he had striking ocular 
hypertelorism and depression of the root of the 
nose and maxilla. His head was abnormally 
small and a bone defect was palpable in the 
midline of his frontal bone. His palate was high 


VIRGINIA 


and arched. Both shoulders were held in an ele- 
vated position. 

Roentgen examination of the skull showed a 
small cranial vault with flattening of the occi- 
put and bulging of the right temporal area. 
Osseous defects were present in the midline of 
the frontal bone (cranium bifidum occultum) 
and in the occipitomastoid sutures. The maxilla 
was hypoplastic with marked orbital hyper- 
telorism, measuring 0.5 cm. above the maxi- 
mum normal limit for his age and sex according 
to the standards of Hansman.* 

The frontal sinuses were not developed. The 
hard palate was arched, the maxilla and root 
of the nose depressed, and the mandible rela- 
tively prognathic. The first cervical vertebra 
has assimilated to the base of the skull and its 
spinous process was absent (Fig. 1, 4 and B) 





Fic. 1. Case 1. (4 and B) Roentgenograms of the skull show microcephaly, cranium bifidum occultum, hyper- 
telorism, depression of the maxilla, and relative mandibular prognathism. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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[16. 2. Case 1. (4 and B) Chest roentgenograms show Sprengel's deformity of the shoulders. 


Chest roentgenograms showed high position 
of the shoulders (Sprengel's deformitv), non- 
segmentation of the sternum, narrow antero- 
posterior diameter of the chest and notch-like 
depressions on the medial aspects of the hum- 


ic. 3. Case п. (4 and B) Roentgenograms of the facial bones show hypertelorism, 


eral necks, particularly on the right (Fig. 2, 
Л and B). 

A roentgen survey of the remainder of the 
skeleton showed short ulnae with obliquity of 
the distal radial epiphysis, incomplete closure 





depression of the 


maxilla, and relative mandibular prognathism. 
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of the neural arches of the lumbar vertebrae, 
and marked juvenile epiphysitis of the lumbar 
spine. Coxa valga deformity of the hips was 
noted. 


Case п. E.J., a 48 year old Negro woman, 
was admitted for repair of an umbilical hernia. 
Her mentality was apparently normal. The 
most striking finding of interest here was 
marked depression of the mid face with hyper- 
telorism. The palate was high and arched and 
her shoulders held in an elevated position. 

Roentgen examination showed hypoplasia 
and depression of the maxilla and hypertelor- 
ism, measuring 0.7 cm. above the maximum 
normal for her age and sex according to the 
standards of Hansman.! The root of the nose 
was depressed and the frontal sinuses unde- 
veloped. The mandible was prognathic (Fig. 
3, A and B). 

Chest roentgenograms showed high position 
of the shoulders with short clavicles (Spren- 
gel's deformity) (Fig. 4, 7 and B). 


DISCUSSION 


The term hypertelorism has become con- 
fined to describe excessive distance be- 
tween the eyes and orbits. Greig's original 
description of this entity was made in 1924? 
and successive reports have implicated a 
variety of other inconstant anomalies. 


Greig's Syndrome 


I2I 


Among these are: mental retardation, syn- 
dactily, muscular hypotonicity, renal hypo- 
plasia, hypospadias, webbing of the neck, 
congenital heart anomaly, auditory dis- 
turbances, high arched palate, cleft lip and 
palate, hypoplasia of the maxilla, macroglos- 
sia, microdontia, and amelogenesis imper- 
fecta.? The association with Sprengel's de- 
formity has been reported previously in 
only 4 other patients.?-* 

Hypertelorism may occur in a variety of 
craniostenoses and craniofacial dysostoses. 
However, exophthalmos is common in these 
conditions, but is never encountered in 
Greig’s hypertelorism. The frontal cranial 
defect seen in our Case 1 was also present in 
James’ patient who also had Sprengel’s de- 
formity.? The failure of segmentation of the 
sternum present in our Case 1 has appar- 
ently not been described previously. 

The cause of the syndrome is not known. 
Greig suggested that the hypertelorism was 
due to underdevelopment of the greater 
wings of the sphenoid and relative under- 
development of the lesser wings. It is in- 
teresting to note that there is an associa- 
tion of mental retardation with both hyper- 
telorism? and with Sprengel's deformity.! 

The facies of patients with this syndrome 





тс. 4. Case п. (A and B) Chest roentgenograms show Sprengel’s deformity of the shoulders. 
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is common to all, consisting of separation of 
the eyes, depression of the root of the nose 
and the maxilla. Roentgenologic confirma- 
tion of hypertelorism is simple and the 
standards for determination -eported by 
Hansman* are useful in this regard. Once 
hypertelorism is detected, the radiologist 
should lead a search for the variety of 
associated anomalies, some of which are 
consistently present. 


SUMMARY 


Ocular hypertelorism (Greig's syndrome) 
occurs in association with a wide variety 
of associated anomalies, many of which are 
detectable roentgenologically. 

This report describes 2 patients with this 
syndrome in association with Sprengel's 
deformity. 
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The cervical myelogram illus- 
trated here is an interesting 
demonstration of a relatively 
large neurofibroma in the spinal 
canal at the level of the third 
cervical vertebra. 

During the first manipulation of 
Pantopaque” contrast medium into 
the cervical subarach- 


right upper limb. 

The tumor was excised following 
laminectomy of the third, fourth, 
and fifth vertebrae and the spinal 
cord was thoroughly decompressed. 
The patient did very well postoper- 
atively and today is an essentially 


well woman. 
Side Effects. Clinical reports 





noid space, image of 
the column of contrast 
material was inter- 
rupted at the C-3 level, 
particularly on the 
right, and gave a first 
impression of the pres- 
ence of a nonencapsu- 
lated, infiltrating, in- 
tramedullary tumor, 
which appeared to en- 
large the spinal cord. 
On further manipula- 
tion, caudally, how- 
ever, a thin stream of 
contrast material di- 
verged to the left and 
outlined medial, up- 
per, and lower borders 
of a well-circum- 
scribed tumor. 

The patient, а 585 
year-old woman, had 











3 и indicate that the incidence and 
Ьай the severity of the side effects 
following Pantopaque mye- 
lography with aspiration of 
the medium is but slightly 
greater than with ordinary 
lumbar puncture. In 10-30 per- 
cent of such cases there may 
be transient symptomatic re- 
actions consisting of slight 
temperature elevation and in- 
crease of symptoms referable 
to a back condition. When the 
medium is not removed, simi- 
lar transient side effects occur 
with a slight elevation of tem- 
perature in a greater percent 
of patients. To reduce the re- 
actions to a minimum and to 
facilitate the absorption of the 
medium, the bulk of the Pan- 
topaque should be removed by 
aspiration after myelography. 





que should not be injected 
where a lumbar puncture is 
contraindicated, nor within 10 
days of a previous lumbar 
puncture. The latter precau- 
tion is necessary to avoid sub- 
dural and extra-arachnoid ex- 
travasation. An injection 
should not be carried out until 
the operator is certain that his 
needle is in the subarachnoid 
space. 

Limitations. Pantopaque has 





had cramping of the - 
foot muscles, especially on the right, 
for about three years. Eight months 
prior to examination, she began to 
experience dull pain in the back of 
the head and stiffness of the lower 
limbs when descending stairs. 
About two months prior to myelog- 
raphy, she began to notice "pins 
and needles" sensations in all limbs, 
again particularly on the right, and 
developed difficulty in using her 


not been studied adequately 
from a clinical standpoint as a contrast medium 
for body cavities other than the subarachnoid 
space. The limitations and contraindications in 
other areas are not known. 


Pantopaque, the trademark under 
which all leading x-ray dealers sup- 
ply the compound ethyl iodophe- 
nylundecylate, is prepared as the 
myelographic contrast medium 
Iophendylate Injection, U.S.P. by 
Lafayette Pharmacal Inc., Lafayette, 


Indiana 47904. Pantopaque is a regis- 
tered trademark of Eastman Kodak Company. 


Contraindications. Pantopa- - 
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ORBITAL SCLEROSIS IN HISTIOCYTOSIS X* 


_By MARK E. NESBIT, JR, M.D,t JUSTIN J. WOLFSON, M.D. 
STEPHEN A. KIEFFER, M.D.,t and HAROLD О. PETERSON, M.D.1 


MINNEAPOLIS, MINNESOTA 


RBITAL involvement in histiocytosis 

X is most often manifested clinically 
as exophthalmos. Masses originating in the 
bones of the orbit displace the globe in the 
direction of least resistance. Roentgeno- 
grams typically reveal single or multiple 
irregularly marginated lytic lesions usually 
involving the roof or lateral wall of the 
bony orbit. 

Recently, we have observed 3 children 
with biopsy-proven histiocytosis X who 
presented with orbital sclerosis. The roent- 
genographic appearance was most unusual 
and was felt to be more compatible with 
that of fibrous dysplasia or other processes 
which more typically produce sclerosis in 
bone. 

A review of 59 additional children with 
biopsy-proven histiocytosis X revealed that 
11 had orbital lesions at some time during 
the course of their illness. Two of these 11 
cases demonstrated orbital sclerosis, while 
the remaining g were examples of the classi- 
cal osteolytic lesion. 


CLINICAL FINDINGS 


In the group of children who had lytic 
orbital lesions with histiocytosis X, there 
were 4 boys and 5 girls. Their clinical find- 
ings are summarized in Table 1А. The age 
at onset of the symptoms due to the under- 
lying disease ranged from 3 months to 48 
months. Three of the g children had in- 
volvement of the skeletal system alone, 
while the remaining 6 had skeletal and 
visceral disease. Orbital manifestations of 
the disease occurred at times ranging from 
the onset of the disease to 29 months later. 
However, with the exception of 2 cases, 
orbital involvement occurred within 12 
months of the original diagnosis. Four of 


the g children received chemotherapy, and 
4 received courses of local irradiation. 

The clinical data on the § patients with 
orbital roof sclerosis and thickening are 
summarized in Table 1B. There were 3 
boys and 2 girls. All but 1 had generalized 
disease. When one compares the groups 
with lytic and sclerotic lesions as to age of 
onset, organ involvement, onset of orbital 
symptoms, and length and type of therapy, 
there apparently is no difference between 
the 2 groups. The only significant differ- 
ence between the 2 groups is that in those 
cases with sclerosis, all lesions except I were 
bilateral, while in the group with purely 
lytic orbital lesions 7 of the 9 cases were 
unilateral. 


ROENTGENOGRAPHIC FINDINGS 


The osteolytic lesion of histiocytosis X 
appears roentgenographically as an irregu- 
larly marginated radiolucent defect (Fig. 
1, Æ and B). There is little or no surround- 
ing sclerosis. The lesions vary in size and 
are often asymmetric in shape and distri- 
bution. Eight of the 9 cases with purely 
lvtic lesions demonstrated involvement 
of the orbital roof. The lateral wall of the 
orbit and lesser and greater wings of the 
sphenoid were less commonly involved 
(Table 11). Healing associated with local 
radiotherapy or by spontaneous regression 
was usually complete; however, minimal or 
moderate residual flattening of the orbital 
roof was noted in 4 patients (Fig. 1C). In 
addition, 2 patients who had extensive 
involvement of the bony orbit eventually 
demonstrated decreased size of the orbital 
cavity. Both of these patients were treated 
entirely with chemotherapy and received 
no irradiation to the involved orbits. 


* Presented in part at the Sixth Annual Meeting of the American Society of Neuroradiology, New Orleans, Louisiana, September 


27-28, 1968. 


From the Departments of Pediatricst and Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
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ORBITAL INVOLVEMENT IN HISTIOCYTOSIS X 


, Age at 
Patient Sex Onset 
A. Without Sclerosis 
ВЛ M 18 mo. 
2; VJ F 9 mo. 
3. V.B. M 9 mo. 
D.M. I 36 mo. 
5. K.C. I 6 mo. 
6. D.L. M 5 mo 
ВВ: I 12 mo 
8. C.R I 6 mo 
9. A.L I 3 mo 
B. With Sclerosis 
10. D.H. M 24 mo 
Lr CD. I 4 mo 
12. N.H I 16 mo. 
13. M.S. M 18 mo. 
14. Т.Т M 30 mo 
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CLINICAL SUMMARY 


Systemic Therapy 


None 

Tetracycline 

Prednisone, velban, 
methotrexate 





None 
Methotrexate 


Prednisone, methotrexate 
Prednisone, velban 
None 


ACTH, 6 mercaptopurine 


Prednisone velban, 
methotrexate 


None 


Prednisone, methotrexate 

None 

Prednisone, velban, 
methotrexate 
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Local Radiotherapy to Orbit 


Co® (150 rads/3 days 
None 
3 courses over 7 months: 
Cos? (Зоо rads/6 days), 
Соё? (Soo rads/7 days), 
250 kvp. (Soo rads/o days) 















Сов! (450 rads/ 3 days) 
None 
250 Кур. (1,800 rads,’ 30 days) 
None 
250 kvp. (502 rads/7 days 
None 
250 kvp (1,000 rads/14 days 
Age 3 yr.: Cof 
1,00€ rads/12 days) 
cour ? months: 
250 > rads,'5 days), 
300 rads/2 days 
None 
None 
250 Кур. (r,Sco rads/14 days 


One year old male infant. 
(4) Typical osteolytic lesion involving the 


lateral portion of the left orbital roof. 
(B) A roen-genogram in oblique. projec- 


tion 


demonstrates the 


lesion 


to better 


advantage. The patient was treated with 


orthovoltage ( 


Së 
250 


kvp.) radiation, receiv- 


ing 1,800 rads to the left orbit over a 30 
day course. (C) Four years later, there was 
flattening of the left orbital roof without 
residual lysis or sclerosis, and the patient 
had a modecate proptosis. 





Over 1000 examinations 
by 18 investigators prove 
the efficacy of 

drip infusion pyelography. 


RENOGRAFIN-DIP 


Meglumine Diatrizoate Injection U.S.P 
(3076-For Drip Infusion Pyelography) 


The diagnostic effectiveness of drip infusion pyelography has been 
established in over 1000 radiologic examinations of individual patients 
by 18 independent investigators.! 

In a composite of the 1,062 patients studied and reported ирот 8797 
showed excellent to good urograms. In these studies, 728 patients 
received a 1:1 dilution of a 6096 solution of meglumine diatrizoate, and 
334 received the ready-to-use 30% solution. 

These studies also showed that not only are dense nephrograms obtaine 
with the drip infusion pyelography procedure, but satisfactory cystogram 
are also provided. In addition, pictures of the ureter were definitive — 
usually with complete visualization on one film. 

Drip infusion pyelography was used successfully even in cases with 
various degrees of azotemia— and in many instances was shown to avoic 
the need for retrograde pyelography. 

Better visualization 

Improvement over regular I.V. pyelography was shown specifically in 
89.5% of 180 cases by 8 of the 18 investigators. 


Adverse reactions 

Adverse reactions were generally mild and occurred in 6.796 of the 
cases. The most frequent reactions were nausea and urticaria (see brief 
summary on next page). (All Renografin solutions used were equivalent 
to 30% concentration.) : 

A convenient bottle . 

The bottle containing Renografin-DIP is calibrated, to make dosage 
measurement easy. It has a standard screw-neck that accommodates all 
the usual attachments. It will take any top —screw-top, needle or spikes, 
Drip infusion pyelography is a simple, reliable, and relatively safe proce- 
dure for diagnosis of urologic disease process. Use Renografin-DIP е 
whenever drip infusion pyelography is indicated. 


1. Data on file at The Squibb Institute for Medical Research. 
See next page for brief summary. 
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ORBITAL LESIONS IN HISTIOCYTOSIS X: ROENTGENOGRAPHIC-CLINICAL CORRELATION 
Extent of Orbital Involvement | 
ане “АТ Е uM ———| Residual Roentgeno- Residua Length of 
Patient Clinical Features Orbital Lateral Wall | Lesser Wing |Greater Wing graphic Findings Proptosis Follow-up 
Roof of Orbit of Sphenoid | of Sphenoid | 
А. Without Sclerosis | | 
т. B.L. | Mass lateral to rt. eye — Lytic | | — | None | — 1 yr. 
2. V.]. Proptosis, mass, lt. eye Lytic Lytic Lytic Lytic | Decreased size of Moderate 8 yr. 
А А | А orbital cavity 
з. V.B. | Proptosis, It. eye Lytic -- | Minimal flattening of — | туг, 
. | | orbital гоо! 
1. D.M. | Proptosis, mass, lt. eye Lytic Lytic Minimal flattening of — 2 yr. 
SEE PNE А | | | orbital roof 
5. K.C None, lt. eye Lytic — | Lytic Lytic | No follow-up, patient — 
| К | died one month later | 
6. D.I Proptosis, lt. eye Lytic — -= Moderate flatteningof Moderate 4 yr. 
. orbital roof 
7. B.B Proptosis, rt. eye Lytic Lytic Lytic Lytic Moderate flattening — 6 yr. 
: of orbital roof 
8. CR Proptosis, mass, rt. eye Lytic Lytic Lytic No follow-up, patient — = 
| died 
P. optosis, mas’, It. eye Lytic | Lytic Lytic | — 
9. A.L Proptosis, rt. eye Lytic — -- | Decreased size of ЕЕ 6 yr. 
orbital cavity 
Proptosis, It. eye Lytic Lytic | - | Decreased size of — 6 yr. 
| | | orbital cavity 
B. With Sclerosis | | 
10. D.H. | Proptosis, rt. eye | Sclerotic Sclerotic | — Sclerosis and minimal Marked 2 yr. 
| | flattening of orbital 
roof 
Proptosis, lt. eye | Lytic and |  Sclerotic Sclerosis and minimal Marked | 2 yr. 
| sclerotic | | flattening of orbital 
roof 
11. C.D. | None, rt. eye, Lytic — Lytic = Sclerosis —- 8 mo. 
Proptosis, mass, It. eye Lytic Lytic Lytic Lytic Sclerosis and minimal Moderate 8 mo. 
| | flattening of orbital 
| | roof 
12. N.H. | None, rt. eye Sclerotic = - Sclerosis — 3 yr. 
| Proptosis, lt. eye Lytic and Sclerotic | — Sclerosis and minimal Moderate 3 yr. 
sclerotic flattening of orbital 
В | | , roof | = 
13. M.S. | Proptosis, rt. eye Sclerotic | Sclerotic — Sclerosis and minimal Minimal 7yr. 
| flattening of orbital | 
roof | 
Proptosis, It. eye Sclerotic Sclerotic Sclerosis and minimal Minimal 7 yr. 
|  flattening of orbital 
roof 
14. T.T Proptosis, mass, rt. eye | Lyticand |  Lytic Sclerosis and minimal — 2 yr. 
sclerotic flattening of orbital 
| | roof | 


Sclerosis of the orbital roof was noted in 
5 of the 14 cases in this series. The findings 
in this group typically consisted of poorly 
marginated thickening and sclerosis of one 
or more often both orbital roofs. This pro- 
cess typically involved the orbital plate 
of the frontal bone. Extension into the 
zygomatic process of the frontal bone and 
across the frontozygomatic suture was 
frequent. Involvement of the medial wall 
of the orbit superiorly and anteriorly 
was noted in 3 instances. However, the 
posterior margin of the sclerosis and 
thickening was at the frontosphenoidal 
suture (between the orbital plate of the 
frontal bone and the lesser wing of the 
sphenoid bone) in every case. 

Three patients when first seen had com- 
bined destructive and sclerotic involve- 





ment of the orbital roofs which eventually 
progressed to pure sclerosis (Fig. 2, Æ and 
B). Three patients exhibited sclerosis with- 
out destruction at the time of initial 
roentgenographic demonstration of orbital 
involvement in this hospital; however, 1 of 
these patients had received prior chemo- 
therapy for systemic disease while another 
had received previous courses of radio- 
therapy to the skull and orbit in other insti- 
tutions (Fig. 3, 4-С). One patient who 
initially presented with bilateral lytic 
lesions of the orbital roofs showed progres- 
sive thickening and sclerosis with eventual 
stabilization into a sclerotic phase (Fig. 
4, £ and B). In this series there was never 
any regression of the sclerosis once it de- 
veloped, and all of these patients demon- 
strated flattening of the orbital roofs with 
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RENOGRAFIN-DIP 


Meglumine Diatrizoate Injection U.S.F 
(3095-For Drip Infusion Pyelography) 


Renografin-DIP® (Meglumine Diatrizoate Injection U.S.P.) 
for drip infusion pyelography provides a sterile, aqueous 
solution of 30% meglumine diatrizoate which contains ap- 
proximately 14% (42.3 grams per 300 cc.) bound iodine 
and 0.04% disodium edetate as a sequestering agent. 
The solution contains approximately 0.054 mg. (0.002 
mEq.) sodium per cc. (16.2 mg. per 300 cc.). 
Contraindications: Contraindicated in persons hypersen- 
sitive to salts of diatrizoic acid. Urography is contraindi- 
cated in patients with anuria. 

Warnings: A definite risk exists with the use of contrast 
agents in excretion urography in patients with multiple 
myeloma. There has been anuria with progressive ure- 
mia, renal failure and death. This risk of the procedure 
in these patients is not a contraindication; however, 
partial dehydration in preparation for study is not rec- 
ommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including 
dialysis, has been successful in reversing this effect. 
Myeforiia stiould be considered in persons over 40 be- 
fore undertaking urographic procedures. 

In cases of known or suspected pheochromocytoma, if 
the physician feels that the possible benefits outweigh the 
considered risks, radiopaque materials should be admin- 
istered with extreme caution; however, an absolute mini- 
mum of material should be injected, the blood pressure 
should be assessed throughout the procedure, and mea- 
sures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous 
individuals when injected I.V. or intra-arterially. Although 
a history of sensitivity to iodine per se or to other contrast 
media is not an absolute contraindication, administration 
of meglumine diatrizoate requires extreme caution in such 
cases. Meglumine diatrizoate should be used in pregnant 
patients only when the physician deems its use essential 
to the welfare of the patient since safe use during preg- 
nancy has not been established. Perform thyroid function 
tests prior to administration of meglumine diatrizoate since 
iodine-containing contrast agents may alter the test results. 
Perform urography with extreme caution in persons with 
severe concomitant hepatic and renal disease. 
Precautidns: Diagnostic procedures involving use of con- 
trast agents should be performed under the direction of 
personel with prerequisite training and a thorough knowl- 
edgy of the particular procedure. Appropriate facilities 
=P ould be available for coping with situations which may 

arise as a.result of the procedure and for emergency treat- 

ment of severe reactions to the contrast agent itself; com- 
petent personnel and emergency facilities should be 
available for at least 30 to 60 minutes after І.У. administra- 
tion since delayed reactions have been known to occur. 
These severe life-threatening reactions suggest hypersen- 





sitivity to the contrast agent. A personal or family history 
of asthma or allergy or a history of a previous reaction to a 
contrast agent warrants special attention and may predict 
more accurately than pretesting the likelihood of a reaction 
although not the type nor severity of the reaction in the in- 
dividual. The value of any pretest is questionable. The 
oretest most performed is the slow injection of 0.5—1.0 cc. 
of the preparation which may be given through the needle 
to be used for the full dose. If no reaction occurs within 15 
minutes, the full dose may be given; however, this does not 
preclude the possibility of reaction. Should the test dose 
produce an untoward response, the necessity for continu- 
ing the examination should be reevaluated. If deemed es- 
sential, examination should proceed with all possible 
caution. In rare instances, reaction to the test dose may be 
extremely severe; therefore, close observation and facil- 
ities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with 
liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents; therefore, if known 
or suspected hepatic or biliary disorder exists, administra- 
tion of meglumine diatrizoate should be postponed follow- 
ing the ingestion of cholecystographic agents. Consider 
the functional ability of the kidneys before injecting meglu- 
mine diatrizoate. 

The recommended rate of infusion should not be ex- 
ceeded. The diuretic effect of the drip infusion procedure 
may hinder an assessment of residual urine in the bladder. 
Adequate visualization may be difficult or impossible in 
uremic patients dr others with severely impaired renal 
function (see Contraindications). 

Adverse Reactions: Reactions most frequently encoun- 
tered with drip infusion pyelography are nausea and urti- 
caria. Chills, metallic taste, vomiting, dizziness, a rise or 
fall in blood pressure, itching, flushing, or generalized feel- 
ing of warmth, sneezing, etc. may occur and, rarely, may 
be severe enough to require discontinuation of dosage. 
Severe reactions which may require emergency measures 
(see Precautions) are a possibility and include cardiovas- 
cular reaction characterized by peripheral vasodilatation 
witn hypotension and reflex tachycardia, dyspnea, confu- 
sion, and cyanosis progressing to unconsciousness. An 
allergic-like reaction ranging from rhinitis or angioneurotic 
edema to laryngeal or bronchial spasm or anaphylactoid 
shock may occur. Temporary renal shutdown or other 
nephropathy may occur. Intravenous injection of meglu- 
mine diatrizoate in a more concentrated formulation has 
produced a few instances of a burning or stinging sensa- 
tion and of venospasm or venous pain. 
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Vic. 2. Case 12. Two year old female with widesoreac osteolytic lesions throughout the skeleton presented 
with left-sided proptosis. (4) The roof and lateral wall of the left orbit show combined lytic and sclerotic 
involvement. There is also mild sclerosis of the med al portion of the right orbit. The patient was treated 
with systemic chemotherapy but received no radiation to either orbit. (B) One year later, there is marked 
sclerosis and thickening of the left orbital roof ind lateral wall, and similar but less marked change is seen 
in the right orbital roof. The left proptosis was still present. 


residual proptosis at the most recent follow- 
up examination. 


DISCUSSION 


Orbital involvement in histiocytosis X7 
has been emphasized historically through 
the classical triad of diabetes insipidus, 
exophthalmos, and lytic lesions of the 
cranial vault known as Hand-Schüller- 
Christian disease. When all patients with 
histiocytosis X are reviewed, however, this 
triad usually accounts for less than 10 per 
cent of patients.? Although direct invasion 
of the globe is rarely seen, a displacement 
of the eye is most often directly related to 
pressure produced by granulomas occurring 
in the surrounding orbital wall. Rarely is 
exophthalmos seen without the typical 
osteol vtic lesions being demonstrated roent- 
genographically. These findings were noted 
in 9 of the children (Cases 1-9). 

A more unusual finding is that of sclerosis 
and thickening of the orbital walls. Avery, 
McAfee, and Guild! noted this appearance 
in several instances of orbita: involvement 
reviewed from their total experience with 
histiocytosis X. Thannhauser? commented 
that sclerosis occasionally occurs as a 
residual to treated eosinophilic granuloma 
in other skeletal sites. Five of our 14 cases 
of orbital involvement did demonstrate 


extensive orbital sclerosis. The data 
gathered concerning the patterns of disease, 
age of onset, and therapy of this group of 
patients did not reveal any reasons why 
these children had roentgenographic 
changes which were different from the more 
classical lytic lesions. 

It would appear from these 5 cases that 
there is a progression in some patients 
from either mixed lytic and sclerotic (Cases 
10, 12, and 14) or purely destructive lesions 
(Case 11) to a healing phase which consists 
от sclerosis and thickening. One patient 
(Case 12) kad calvarial lesions which 
showed evidence of surrounding sclerosis. 
The remaining children did not have other 
sclerotic lesions elsewhere in the skeleton. 

Residual proptosis following resolution 
оѓ clinically active disease in the orbit was 
noted in all 5 patients with sclerosis and 
thickening of the orbital roof. The sclerotic 
thickened bone produced a depression of 
the roof of the involved orbit in these cases. 
It seems likely that the resultant contrac- 
tion in orbital volume is responsible for the 
residual proptosis in these individuals. 
Proptosis also persisted in 2 patients with 
osteolytic lesions (Cases 2 and 6) following 
resolution of the acute process, late roent- 
genograms demonstrating depression of 
the orbital roof. Kennedy? has demon- 
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you're thinking about a purchase. And 
now, that's easy. You can get our 
equipment through any of the nation- 
wide offices of the Profexray Division E | 
of Litton Industries. E n = . — 

For the first time, when you think ; 
about radio-therapy equipment, you 
can think about single-source 
responsibility. 
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strated that heavy dose irradiation in the 
first 3 years of life will arrest orbital growth 
and result in a markedly contracted orbit. 
However, 2 of our patients (Cases 2 and 9) 
with extensive lytic lesions who had re- 


ceived no orbital irradiation and were 
treated only with systemic chemotherapy, 


Orbital Sclerosis in Histiocytosis X 


Fic. 3. Case то. Two year old male. (4) 
Bilateral orbital roof sclerosis and wide- 
spread osteolytic lesions in the calvaria. 
(B) One later, there is marked 
sclerosis and thickening of the roofs and 


year 


lateral walls of both orbits which are re- 
duced in size, resulting in bilateral propto- 
sis. (C) In the lateral view, note that the 
sclerotic thickening terminates posteriorly 
at the frontosphenoidal sutures and thus 
does not involve the lesser sphenoid wings. 


nevertheless developed contraction in size 
of the involved orbits. 

The differential diagnosis of sclerosis and 
thickening of the orbital roof includes 
fibrous dysplasia? meningioma,’ dermoid 
and epidermoid tumors, lacrimal gland 
carcinoma," osteoblastic metastases from 





Fic. 4. Case 11. Two year old female. (4) Bilateral osteolytic lesions at the lateral margins of the orbital 
roofs. (B) Re-examination 5 months later reveals sclerosis of both orbital roofs with flattening and depression 
on the left side. 
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it's obvious. One look at Varian’s Clinac 4 tells 
the patient that he’s receiving the most up-to-date 
treatment possible. 

But appearance isn’t the only way Clinac 4 lends 
confidence to the patient. Set-ups are quick and sure 
thanks to smooth, variable speed motors adjusted by 
fingertip control. Laser localizer lights and back- 
pointer make precision set-ups easier, while the 
optical rangefinder provides instant indication of 
SSD. Accessories attach reproducibly and simply. 

During treatment, the patient can be reassured 
through the built-in intercom. The operator controls 
the Clinac 4 from a small desk-top console with a 
simple, logical control panel which continually 
reports on dose, dose rate, time, and the internal 
machine parameters. 

These are just a few examples of the human engi- 
neering which helps make Varian's Clinac 4 a solid 
choice for therapy. All in all, it's easy to see why it 
was given the highest award for design at Wescon in 
1968. And it's easy to see why more than 50 hospitals 
have chosen it. 

Whether you lease, rent, or purchase, complete 
installation supervision and field service come with 
each Clinac 4. For further information contact 
Varian's Radiation Division, 611 Hansen Way, Palo 
Alto, California 94303; Springfield, 

N. J., tel. 201-376-6632; Houston, 

Texas, tel. 713-781-7878; Euclid, 

Ohio, tel. 216-261-2115; Fabriksparken 

33, 2600 Glostrup, Denmark. varian 
radiation 
division 








carcinoma of the breast and prostate,” 
lymphoma," sarcoid,!! osteitis secondary 
to chronic sinusitis,” and Caffey’s disease.’ 
The majority of the neoplastic processes 
listed above occur almost exclusively in 
adults. Fibrous dysplasia may represent a 
rather difficult differential, for this process 
occurs occasionally in children and affects 
the base of the skull and the orbital roofs, 
causing either sclerosis or a mixed lytic- 
sclerotic appearance. The sclerosis, how- 
ever, 15 typically much more widespread 
(often bilateral and involving the greater 
and lesser sphenoid wings) than was ex- 
hibited in our group of patients in whom 
the hyperostosis did not extend posteriorly 
beyond the frontosphenoidal suture. Per- 
haps most important in differentiating 
sclerosis and thickening of the orbital 
roofs in histiocytosis X from fibrous dvs- 
plasia, chronic sinusitis, or Caffey's disease 
is the presence of destructive lesions else- 
where in the skeleton in the former process. 


SUMMARY 


A review of roentgenographic studies of 
the skull in 62 patients with histiocytosis 
X revealed 14 with orbital involvement. 
Five of the 14 have shown increased thick- 
ness and sclerosis of the orbital roofs, all 
with a similar pattern. The remaining 9 
cases showed more typical lytic lesions of 
the roof and zygomatic arch. The occur- 
rence of orbital sclerosis was not related to 
the type of therapy employed. Serial 
studies suggest that the sclerosis and thick- 
ening are related to healing of destructive 
areas within the orbital roofs. 


Stephen A. Kieffer, M.D. 
Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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CHEMODECTOMAS OF THE HEAD AND NECK* 


By ENRIQUE PALACIOS, M.D.+ 


KANSAS CITY, 


XTENSIVE discussions of chemodec- 
tomas reveal some unanswered ques- 
tions concerning their diagnosis and treat- 


ment. The characteristic slow growth of 


these tumors, and their anatomic location 
adjacent to critical structures, result in sur- 
gical difficulties and considerable morbidity. 
There are however, relatively few refer- 
ences, stressing the importance of angiog- 
raphy and tomography in the detection 
and evaluation of these uncommon tumors. 
The observation of a number of these lesions 
stimulated our interest in reviewing the 
chemoreceptor system and its pathology, 


and in reporting 24 chemodectomas, 21 of 


which were located in the tympanojugular 
area. 

The term "chemodectoma" was first 
proposed by Mulligan in 1950?? to describe 
a neoplasm arising from the chemoreceptor 
system. “Glomus tumor" and "nonchro- 
maffin paraganglioma" are synonyms. The 
lesions are named according to their loca- 
tion in the body. 

The chemoreceptor system represents a 
number of histologically similar structures 
located in various parts of the body (Fig. 1). 
They consist of groups of cells with sensory 
innervations which respond reflexly to 
changes in the chemical composition of the 
arterial blood.“ 

Histologically chemodectomas have cel- 
lular characteristics, essentially the same as 
normal chemoreceptor tissue. LeCompte”? 
describes two less common variants of the 
normal pattern: one with an agiomatous 
pattern where the vascular elements are 
profuse, and Ae other with an adenoma- 
like pattern. Marshall and Horn? in a com- 
parative study divide the chemodectomas 
into 3 types: the predominantly vascular 
tumor, the mixed type or "usual type," 
and the predominantly cellular tumors. 


KANSAS AND LUND, 


SWEDEN 


Chemodectomas are slow growing and 
extremely variable in size, ranging from 
few mm. to 10 or more cm. They are usu- 
ally encapsulated, but may sometimes be 
intimately bound to vessels and other ad- 
jacent structures." Although the vast ma- 
jority of chemodectomas are histologically 
benign, they may invade locally or recur, 
and may infrequently metastasize, 25.41,42.49.50 

The chemodectomas are much more com- 
mon in females than in males, particularly 
the intratympanic and glomus jugulare 
tumors. The majority of these lesions are 
unilateral, but bilateral tumors are occa- 
sionally found.® 91213.48 Other combinations 
of simultaneous occurrence of chemodec- 
tomas, although rare, have been reported: 
carotid body tumor and glomus jugulare tu- 









tympanic bodies 


glomus jugulare 
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sup. laryng nerves 
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Fic. 1. Diagram illustrating the sites in which 
chemoreceptor bodies (glomera) are known to 
occur. 


* From the Neuroradiology Section, Department of Radiology, University of Kansas Medical Center, Kansas City, Kansas. 
T Assistant Professor of Radiology, University of Kansas Medical Center and Special Fellow in Neuroradiology, University Hos- 


pital, Lund, Sweden. 
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This simple, low-cost, portable kit makes it easy for 
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mors;!.13.125:5 carotid body tumor and 
vagal tumors; carotid body tumor and 
chemodectoma of the orbit.? 

The rare feature of heredofamilial ten- 
dency has been shown. Desai and Patel 
described 5 cases of carotid body tumors 
occurring in one family. Two members of 
this family had bilateral tumors. Borden? 
reported 2 cases of tympanojugular tumors 
occurring in father and son, one of whom 
had bilateral tumors. 

Chemodectomas of the ciliary ganglion 
of the eye. and of the mandible? have 
been reported. However, glomus or chemo- 
receptor tissue of the ciliary ganglion has 
not been found in тап and no definite 
alveolar or mandibular glomus has yet been 
described. There are reports of tumors 
arising from chemoreceptors located in re- 
gions other than the head and neck: in the 
mediastinum, from the aortic-pulmonary 
bodies; 21.3% in the retroperitoneal; and in 
the femoral агеаз.® 9-40 


CLINICAL FEATURES 


I. CAROTID BODY TUMORS 


The best known chemoreceptor is the 
carotid body, situated at the bifurcation 
of each of the common carotid arteries. It 
is a small mass measuring about 5 mm. in 
greatest diameter. The carotid bodies are 
highly vascularized, containing islands of 
chemoreceptor cells surrounded by vas- 
cular sinusoids. Their nerve supply is pre- 
dominantly sensory, the nerve fibers as- 
cending to the medulla oblongata via a 
branch of the glossopharyngeal nerve. 
Their blood supply comes from the external 
carotid artery. 

The carotid body tumor manifests itself 
as a painless mass in the lateral aspect of 
the neck. Due to its slow growth and the 
absent or minimal symptoms, it is not usu- 
ally discovered until it has grown for some 
time. The duration of the growth may 
range from months to many years before 
detection. 

When the lesion is large, it may produce 
pressure on the surrounding structures 
causing dysphagia, hoarseness, cough and 
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nausea. Despite the intimate topographic 
relationship between the carotid sinus and 
the tumor, carotid sinus symptoms are 
remarkably rare. 

Physical examination, as a rule, reveals 
only a tumor mass at the carotid bifurca- 
tion, usually movable laterally but not ver- 
tically. The mass may be pulsatile and may 
be associated with a thrill or bruit, making 
its differentiation from an aneurysm dif- 
ficult. 


II. INTRATYMPANIC AND GLOMUS 
JUGULARE TUMORS 


A second important group of chemore- 
ceptors is the glomus jugulare complex 
located in the jugular and middle ear areas. 
It was identified for the first time by 
Сиа! in 1941. In 1953 he expanded the 
description of these structures after exam- 
ining 88 temporal bones in 44 subjects." 
These glomera are situated mainly along 
the structures of the glossopharyngeal 
nerve: by the superior ganglion, in the ad- 
ventitia of the bulb of the internal jugular 
vein; along the tympanic nerve (Jacobson's 
nerve); and in the tympanic plexus (tym- 
panic bodies) located in the mucosa of the 
cochlear promontory (Fig. 2). Glomera are 
also found along the auricular branch of 
the vagus nerve (Arnold's nerve), some- 
times as far as the facial canal. Each ear 
contains from 1 to 3 glomera. They tend to 
be bilateral and similar in location on both 
sides. They are ovoid in shape and mea- 
sure from О.т to 1.5 mm. in greatest diam- 
eter. Histologically they are similar to the 
carotid body and other chemoreceptors. 
They are innervated by the glossopharyn- 
geal nerve. The blood supply is mainly de- 
rived from the external carotid artery via 
the tympanic branch of the ascending 
pharyngeal artery. 

Recently, electron microscopic studies of 
the glomus jugulare tumor have been re- 
ported.” Chemoreceptor units and special- 
ized cytoplasmic expansions, as described 
in the normal chemoreceptor organ, were 
not identified. The authors were unable to 
compare these findings with a normal che- 
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moreceptor organ since no electron micro- 
scopic studies of a normal glomus jugulare 
were published at the time. Further inves- 
tigations are needed to substantiate these 
limited observations. 

A. Intratympanic glomus tumor was first 
described by Rosenwasser in 1945. The 
tumor produces a variety of symptoms 
determined by the location, 
spread of the tumor, and the stage at 
which the patient is ѕееп.!° The symptoms 
may be aural, neurologic or both. The usual 
symptoms are progressive decrease in 
hearing acuity, tinnitus (often pulsatile 
in nature), VEFÜBD, pain, bloody discharge, 
and secondary infection after rupture of 
the tympanic membrane. The tumor oc- 
casionally manifests itself, as an isolated 
facial paralysis. A combination of otologic 
and neurologic symptoms may occur when 
extension of the tumor involves the petro- 
tympanic and jugular areas. The lesion may 
penetrate through the dura into the middle 
and posterior cranial fossae.™ 

These tumors are usually detected when 
a polypoid mass breaks through the tym- 
panic membrane or wall of the external 
auditory canal. Otologic examination in 
the early lesions reveals a slight bluish 
discoloration!’ and a suggestion of a mass 
behind the tympanic membrane. 

B. Glomus jugulare tumor arises from 
the adventitia of the bulb of the internal 
jugular vein in the jugular fossa. It may 
cause aural and neurologic symptoms simi- 
lar to those produced by lesions arising in 
the tympanic area depending on the direc- 
tion of spread. A long history is character- 
istic. The vein may become compressed 
and there may be extension of the tumor 


into its lumen. The lesion destroys the roof 


of the jugular fossa extending either into 
the middle ear or into the external auditory 
canal, or posteriorly and medially into the 
jugular foramen producing paresis of the 
cranial nerves passing through it (gth, 
10th, and 11th). The latter may be the only 
clinical manifestation of the lesion. Further 
extension medially may involve the 12th 
cranial nerve as it passes through the hypo- 
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Гс. 2. Schematic representation of the sites of 
glomera in the middle ear and jugular fossa: (1) 
superior gangli ia, in the adventitia of the internal 
jugular vein (glomus jugulare); (2) tympanic 
plexus (tympanic bodies); (3) tympanic nerve; 
(4) auricular nerve; (5) ganglion nodosum (vagal 


bodies). 


glossal canal. Occasionally the trigeminal 
and abducens nerves are affected when the 
lesion reaches the middle cranial fossa 
through the tip of the petrous bone.” 


III. VAGAL TUMORS 


The third important site for chemorecep- 
tor tissue to occur is the vagus nerve in its 
cervical portion: around the inferior gangli- 
on or ganglion nodosum (vagal bodies); 
and along the rest of the cervical portion 
(glomus intravagale). Up to now 13 cases 
of vagal tumors have been reported in the 
literature.*2313* The usual clinical mani- 
festation of these tumors is a painless mass 
behind the angle of the mandible which 
frequently bulges into the pharyngeal wall 
producing dysphagia. Since the mass lies 
in close relation to the carotid vessels, it 
may be pulsatile mimicking an aneurysm. 
Chemoreceptor hyperactivity and vagal 
dysfunction have been present in 3 of the 
reported cases and involvement of the 


‘BD tech nology leads 
better diagnosis and 


From E.R. to O.R. 
and everywhere else, a 
revolution in diagnosis 
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through the American 
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ANALYSIS OF CASES OF CHEMODECTOMAS OF THE HEAD AND NECK 
Case Sex Age Clinical Information Boentgenographic Information Surge ee 

I F 45 Pulsatile De on the right for s years, POE erosion of the right jugular foramen on Glomus jugulare tumor removed; 
Hn loss of hearing; redness on the postero- ipai gei and tomcgrams; arteri- the mass was protruding into the 
inferior portion of the tympanic membrane рене showed а vascular tumor at the jug- lumen of the internal jugular vein 

fossa iFig. 3, A ee 
revealed complete obstruction at the 
bulb by the tumor (Fig. 4) 
Е Pulsatile tinnitns оп the right for асте! Plain roentgenograms and tomograms revealed Large glomus jugulare tumor 
А s Yearn moderate Conductive hearing lone a large bone destruction of the right jugular end not attached to the 
mase protruding tarough the n fossa. (Fig. 5) internal jugular vein 
F Paresis of the oth, roth, rth and rath cra- Arteriography revealed a ight vasculartumor Large glomus lare ae 

3 sd nial nerves on the right, ti tus for т year, intheright jugular area; p еһовтарлу showed (recurrence) invo um 
intermittent vertigo; a glomus jugulare extrinsic pressure at the bulb of th gular nerves and b fee ian vein; 
tumor Бай been removed ой the same side vein and Fide adel ly removed 
14 years before tion (Fig. б. 

M о Hearing loss on the right for шалу eum. Mejor destruction in the right jugular fossa Partial removal of a large glomus 
$ 4 intermittent dizziness; bluish into the middle ear (ig. 7; and 8); jugulare tumor, extending into 
through the tympanic Dew yere raphy showed extrinsic pressure оп the the middle ear 

F 66 Bilateral loss of hearing and p vetin- Plain rcen and tomograms revealed Bilateral, large intratympanic 
nitus for т year, intermittent bleeding and clouding of the petrotym areas bilater- glomus tumors removed das ai 
vertigo; teral intratympanic polypoid ally; external carotid angiogram on the right 
masses, protruding througa the tympanic showed a large vascular tratympanic mass 
membrane ‘Fig. 9.); common carotid angiography on the 
feft & vascular intratympanic mass 
ELE 19); bilateral jugular phlebography was 
6 Е бо Pulsatile tinnitus on the right for r5 years, Plain гсеп and to: showed Partial removal of a large glomus 
propone hearing loss and intermittent large destruction of the jugular fossa and mid- jugulare tumor, involving the 
; pulsatile mass die ear; arteriography revealed a large vascu- middle ear and extending down 
the right са bruit audible over the larized in the jugular area 2xtending into into the neck 
the middle ear and down in the neck (Fig. 11) 

7 Е ат Tinnitus on the left for several years, inter- tomograms re- Glomus jugulare tumor removed 
mittent discharge, pain and bleeding: bluish аа clou ling of the e ратиушрашс ar area; from the left солурга, аа 
mass protruding through the arteriogram. show: internal j was intact 
membrane; father had s carotid tumor the left jugular пааша Aui hypotympanam. т. 
removed 

8 F то Pulsatile tinnitus on the Ift, chronic dis- Chronic inflammatory changes in the left Impression, intratympanic glo- 
charge and progressive hearing loss; tumor ре собтеразі: ares:and Р enlargement of mus tumor; surgery егете 

rotruding through гоша the left ear, congestive the jugular foramen, seen on plain roentgen- 
eart failure ograms anc tomograms 

9 F зо В1швһ discoloration on the right tym Plainroentgenograms and tomograms showed Small їп i 1 
membrane on routine ation an рер slight odor of right tympanic area tumor remov: Bm demus 
gestion of & mass behind the membrane; 
asymptomatic 

10 Е 42 Tinnitus on the lere a red cherry spot seen Normal plain roentgenograma and tomograms Small intratympanic glomus 
in the pos! etlor portion of the tym- tumor removed 
panic membrane 

тї Е 38 a decrease of hearing acuity and Сое and sclerosis of the petromastoid Large intratympanic lo: 

innitus for 5 years, pain ard discharge; red celis tympanic cavity, seen on roent- tumor removed from tib hypo: 
polypoid mass protruding -hrough the : left genograms and tomograms on the tympanum 
tympanic 

1a Е 4o Progressive tinnitus and hearing loss on the Slight douding of the middle саг on the left Small intra c lo; 
left; small bluish mass bulging through the seen on plain roentgenograms and tomograms tumor removed eee кел» 
tympanic membrane 

т Е 29 Slight h impairment and tinnitus of Plain Mig os rope and tomograms showed Intratympanic glo t 

3 ше left; bl Bia dea discoloration and increased clouding of the left tympanic cevity and sug- removed конне d 
ascularity of the tympanic: membrane gestion of & soft tissue mass 
F 30 Tinnitus for 2 , intermittent discharge Slight clouding of the left t; с cavity on Intratympani 
and decreased Bearing on the left plain rcentgenograms and to: tympanic c X removed E: шз Чир: 
15 Е зз Persistent tinnis on the left for several Sigh t clouding of the left tympanic cavity on Small penic 
t; small plain rcentgenograms and tomograms T Е v eomus 
е mass im through tie left tympanic 
membrane 

16 Е 58 Chronic otitis media on th» left, decreased Chronic infammato Sunt: in the middle Chronic inflammatory changes; 
hearing acuity ear on the left on entgenograms and small intratympanic glomus 

tomograms tumor removed 

I F 67 E eid tinnitus and hezring loas for sev- Clouding of the left Arad, cavity on n Intratympanii tumo 

f years on the left; bluish discoloration on | roentgenograms and idum removed lE j 


the tympanic membrane 
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TABLE I (Continued) 








Clinical Information 





Roentgenographic Information 


Surgical and Pathologic 
Information 





18 Е 62 Hearing loss and pulsatile tinnitus for sev- Chronic inflammatory changes in the right Chronic inflammatory changes; 
eral years on the right; occasional discharge petromastoid cells and tympanic cavity, seen intratympanic glomus tumor 
and bleeding; mass seen through the right on plain roentgenograms and tomograms removed 
tympanic membrane 

19 I 52 Intermittent tinnitus on the left for several Plain roentgenograms and tomograms showed Intratympanic glomus tumor 
years; slight bluish discoloration and bulg- clouding of the left tympanic cavity; normal removed 
ing of the left tympanic membrane arteriography and jugular phlebography 

20 M 13 Pulsatile tinnitus and pain on the left; small Plain roentgenograms and tomograms revealed Small intratympanic glomus 
mass in the tympanic cavity was seen clouding of the petrotympanic area on the left tumor removed 
through the tympanic membrane 
Patient readmitted 2 years later because of Carotid angiography revealed no definite evi- Recurrence of — intratympanic 
symptoms of recurrence of the glomus tumor dence of tumor in the tympanojugular area, glomus tumor 

but a large vascularized tumor was discovered Carotid body tumor (not re- 
at the carotid bifurcation on the left (Fig. 12) moved) 

2I Е 15 Painless pulsatile mass for many years, just Common carotid angiography revealed a large Carotid body tumor on the left; 
below the angle of mandible on the left; vascularized mass at the carotid bifurcation surgery deferred 
bruit heard over the mass; chronic conges- (Fig. 13) 
tive heart failure 

22 F 55 Progressive dysphagia and hoarseness for Soft tissue mass in the retropharyngeal area Vascularized mass at tbe left 


several years; pulsatile mass protruding into 
the left retropharyngeal wall 


seen on plain roentgenograms; common carotid 
angiography revealed a vascularized mass 
above and medial to the carotid bifurcation, 
displacing the external carotid artery lateral 
and posteriorly (Fig. r4) 


retropharyngeal wall with exten- 
sive infiltration of the surround- 
ing tissues, which was considered 
unresectable; biopsy revealed 
chemodectoma tissue; diagnosis 
was vagal tumor 





cranial nerves (gth, roth, 11th, and 12th) 
in 4 cases. Simultaneous occurrence with 
other chemodectomas has also been demon- 
strated. Malignant characteristics have 
been shown in 5 cases, I with extensive 
metastasis to bone and lungs.* 


IV. LARYNGEAL AND TRACHEAL 
CHEMODECTOMAS 


Recently, other glomera of chemorecep- 
tor tissue have been demonstrated in the 
larynx. Watzka? reported the discovery 
of a glomus body next to the internal 
branch of the superior laryngeal nerve 
(glomus laryngicum superior). Kleinsasser?? 
described similar structures between the 
anterior and posterior branches of the re- 
current laryngeal nerve adjacent to the 
cricoid and thyroid cartilages (glomus 
laryngicum inferior). Reports of chemo- 
dectomas in the trachea suggest that these 
lesions might have originated from a mis- 
placed carotid body. However, LeCompte’s 
theory? of segmental arrangements of the 
chemoreceptors (which correspond to the 
branchial arches) would suggest that these 
tumors arise from true glomera in the 
trachea. The 8 reported cases?.?3.?6.36.37.54 of 


laryngeal and tracheal chemodectomas had 
a subglottic mass with involvement of the 
vocal cords, laryngeal obstruction and ex- 
tension into the thyroid area. 


ROENTGENOGRAPHIC ASPECTS 


I. CAROTID BODY TUMORS 


The profuse vascularity of these tumors, 
makes carotid angiography one of the most 
valuable methods in the diagnosis. Id- 
bohrn? was among the first to make a 
roentgenographic preoperative diagnosis of 
these lesions. 

Angiography yields important informa- 
tion as regards the size of the lesion and 
relationship with the carotid vessels and 
other adjacent structures. The cerebral 
blood flow from the opposite side of the 
lesion should be assessed either by perform- 
ing carotid angiography on the unaffected 
side or by compression of the uninvolved 
carotid artery during the injection of con- 
trast medium in the affected side. Knowl- 
edge of the patency of the collateral cir- 
culation via the circle of Willis or extra- 
cranial vessels, is of extreme importance 
should ligation of the affected artery be- 
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Frc. 3. Case т. Common carotid angiography illustrating the importance of the use of subtraction technique 
for better demonstration of vascularized lesions. (4) Arteriogram before subtraction. (В) Subtraction film 
demonstrating the exact size anc extension of a glomus jugulare tumor (arrow). Note the large feeding 


vessels. 


come necessary during the surgical proce- 
dure. Carotid angiography is performed 
either by direct puncture of the common 
carotid artery or by catheterization from a 
distal artery, usually the femoral artery. 
The latter is especially useful when dealing 
with large masses. Rapid serial filming is 
important for the best possible appreciation 
of the tumor’s anatomic and physiologic 
characteristics. 

Precise diagnosis is established in the 
great majority of the cases. The tumor 
appears to be well circumscribed. Contrast 
medium accumulates within a network of 
small irregular vessels; the tumor opacifica- 
tion is not as homogeneously dense as in 
carotid aneurysm and differentiation is not 
difficult. Usually the carotid vessels at the 
bifurcation are separated from each other 
by the tumor mass. The vessels involved 


by the tumor may appear slightly narrowed 
by pressure but are almost never occluded. 


II. INTRATYMPANIC AND GLOMUS 
JUGULARE TUMORS 

Early roertgenographic detection and 
delineation of these tumors requires a high 
degree of suspicion since the clinical mani- 
festations are frequently so vague. Also, 
accurate diagnosis necessitates a thorough 
knowledge and recognition of numerous 
normal anatomic variations of the bony 
structures. Mastoid cells frequently grow 
into the walls of the carotid canal and in- 
ternal auditory meatus, extending to the 
apex of the petrous bone. These radio- 
lucencies may simulate bone destruction. 
The size and shape of the jugular foramina 
vary considerably and have a direct rela- 
tionship to the size of the bulb of the in- 
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ternal jugular vein. The recognition of a 
large and asymmetric jugular foramen, as a 
normal variation, is essential and should 
not be confused with a pathologic enlarge- 
ment. The sigmoid sinus may vary in posi- 
tion and shape, and the groove of the retro- 
mastold emissary vein may be enlarged 
when there is obstruction of the sigmoid 
sinus or internal jugular vein. However, 
this should be interpreted cautiously, recog- 
nizing the normal variations. Bone destruc- 
tion of the apex of the petrous bone may be 
simulated by a large venous lake produced 
by the junction of the superior and inferior 
petrosal sinuses.“ 

Initially, intratympanic tumors are man- 
ifested by opacification or loss of aeration 
of the petromastoid cells. However, the 
commonly superimposed infection, which 
follows the perforation of the tympanic 
membrane by these tumors is often indis- 
tinguishable from otitis media. As the 
lesion progresses, bone destruction may be 
detected in the hypotympanic area, mas- 





Fic. 4. Case 1. Internal jugular phlebography. Com- 
plete obstruction of the vein at the jugular fora- 
men (arrow) by the tumor extending into its 
lumen. 


jugular foramen. 
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. Tomogram revealing extensive bone 


Case 2 
destruction of the right jugular fossa (arrow), due 
to a large glomus jugulare tumor. 


Fic. 5. 


external auditory canal, and 
If the glomus jugulare 
tumor is large enough, it will destroy the 
roof of the jugular fossa and expand into 
the middle ear and adjacent structures, 
behaving like a large intratympanic tumor. 
At this stage it is difficult to determine the 
site of origin of the tumor. Occasionally, 
the lesion may extend anteriorly involving 
the posterior portion of the temporomandib- 
ular joint. 

Plain roentgenograms of the skull and 
petromastoid areas in standard projections 
remain the basis of the study. Special views 
for demonstration of the jugular fossa are 
very helpful. The latter include: the modi- 
fied submentovertical view where the 
roentgen-ray beam enters the midline about 
1 inch below the tip of the chin, the beam 
being aligned with the external auditory 
meatus; and the transoral view” where the 
roentgen-ray beam is centered to the open 
mouth between the upper and lower molars 
and is aligned with the external auditory 
meatus. From the transoral position, addi- 
tional oblique views can be obtained by 
turning the patient’s head about 10° to each 
side, allowing the ray to pass through each 
jugular foramen. 

Tomography is one of the most helpful 
methods for demonstrating in detail the 
pathologic changes involving the middle 
ear, the mastoid and the jugular areas, in 
the early as well as advanced stages. Tomo- 
grams are usually taken in anteroposterior 
projection; in Stenver’s position they may 
provide additional information. These tech- 
niques are needed to demonstrate the hypo- 
tympanum and sublabyrinthine areas of 
the middle ear, Hypocycloidal tomography 


toid cells, 
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Fic. 6. Case 3. Internal jugular phlebogram. Com- 
pression and partial obstruction at the jugular 


bulb and sigmoid sinus (arrow), produced by a 


large glomus jugulare tumor; 1 = engorgemen:- of 


the retromastoid emissary vein, 2 = sigmoid sinus. 
will demonstrate these with 
better clarity. 

Arteriography provides the best demon- 
stration of the size and extension of highly 
vascularized tumors and sigaificantly aids 
in the differential diagnosis. The structures 
involved are mainly supplied by the tvm- 
panic branch of the ascending pharyngeal 
artery and small meningeal branches of the 
external carotid artery; however, some 
meningeal branches from the internal 
carotid” and vertebral arteries may con- 
tribute to their supply. Carotid angi- 
ography, especially selective external carot- 
id arteriographv, will demonstrate vas- 


structures 





Fic. 


7. Case 4. Tomogram showing a large bone 
destruction of the right jugular fossa with exten- 
sion to the hypotympanic area (arrow), produced 
by a large glomus jugulare tumor. 


тє. 8. Case 4. Modified submentovertical view 
demonstrating the extensive destruction of the 
right jugular fossa (arrow). 


cularized lesions and their blood supply in 
the majority of the cases. Vertebral angi- 
ography should be carried out if there is 
clinical evidence of middle and posterior 
cranial fossae involvement. Subtraction 
techniques cemonstrate the size of the 
lesion more accurately and may actually be 
the only method for detecting small tumors 
and arteriovenous shunts. The latter condi- 
ton Is not infrequently seen with these 





Fic. 9. Case 5. Subtraction film of the right external 
carotid angiogram. Large vascularized intratym- 
panic glomus tumor (upper arrow). Note the 


large feeding vessels (lower arrow). 


THE 


NUCLEAR CUPBOARD 
NEED NEVER 


BE BARE 


Mallinckrodt/Nuclear’s 
NUCLEMATIC PROGRAM 
regularly supplies 
radiopharmaceuticals 
calibrated to your 

usage requirements 


With this new program your radiopharmaceutical 
needs are anticipated with a regular supply 
schedule, so you won't be caught short or left 
waiting. The Nuclematic Program is automatic. 


It removes uncertainties, reduces supervision of 
detail, and saves you money because it 
eliminates extra shipping charges. Your 
radiopharmaceuticals arrive calibrated for use 
on a prearranged schedule which you specify. 

Establish your program needs the” 
Nuclematic Program. If additional products are 
needed for special requirements, they can be 
supplied promptly from the Mallinckrodt local 
area laboratory nearest you. 

Ask your salesman for complete 
information, or write the address below. 
Ask why "We Think Even One Day is Too 
Long to Make a Patient Wait." 





Mallinckrodt 


NUCLEAR 






RADIOPHARMACEUTICALS 
MALLINCKRODT CHEMICAL WORKS К . 
Box 10172 * Lambert Field Ух 
St. Louis, Missouri 63145 


lesions and is manifested by retrograde 
filling of the sigmoid sinus during the 
arterial phase. 

Internal jugular phlebography, as de- 
scribed by Gejrot and Lauren,!*4? is also 
a very valuable preoperative method in 
the study of the extension of glomus jugu- 
lare tumors. With this technique, known 
as retrograde jugularography, it has been 
possible to detect compression of the 
jugular vein by the tumor. 

Jugular phlebography is carried out by 
advancing a catheter percutaneously (using 
Seldinger’s technique) as far as the jugular 
bulb, where contrast medium is injected in 
retrograde manner with the highest possible 
manual pressure and with the vein being 
compressed just distal to the site of punc- 
ture. Normally, there is good opacification 
of the sigmoid sinus and jugular vein of the 
opposite side as well.” 

This method for visualization of the 
jugular vein is used to complement the 





Fic. то. Case 5. Common carotid angiogram on the 
left (subtraction film) demonstrating an intra- 
tympanic tumor (arrow). Patient had bilateral 
tumors (see Fig. 9). 


Chemodectomas of the Head and Neck 





тс. 11. Case 6. Right common carotid angiogram. 
Large highly vascularized glomus jugulare tumor 
which involves not only the base of the skull, but 
extends down in the neck. Note filling of the sig- 
moid and transverse sinuses (arrow) due to ar- 
teriovenous shunts through the tumor with re- 
versal of blood flow. 


information of the other studies, especially 
in those cases where arteriography may 
have failed to demonstrate the lesion. 


ПІ. VAGAL TUMORS 


A soft tissue mass encroaching upon the 
pharyngeal wall can be seen on plain 
roentgenograms. Arteriography vields more 
specific information, showing a vascularized 
mass above the carotid bifurcation. The 
arteriographic features of vagal tumors are 
similar to those of the other chemodecto- 
mas; but vagal tumor is distinguished by 
its location. When a mass is located away 
from the carotid bifurcation and not in 
close relation to the temporal bone, the 
most likely diagnosis is a vagal tumor. 

Only 3 of the reported cases of vagal 
tumors appear to have had angiography 
performed; 2 of them showed marked an- 
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selective external carotid arteriography 
should be performed to determine more 
accurately their blood supply. This knowl- 
ч: edge is especially important if the removal 


of the tumor is contemplated. 


IV. LARYNGEAL AND TRACHEAL 
CHEMODECTOMAS 
: Plain film roentgenography and tomo- 
» graphy of the larynx and trachea have been 
| used in the diagnosis of these rare tumors. 
Although no angiographic diagnosis has 
been reported as yet, the profuse vascu- 
larity of these lesions should make arterio- 
graphy an important method for better 
preoperative evaluation. 


CONCLUSIONS 


In a series of 24 chemodectomas in 22 
patients, the intratympanic glomus tumor 
© : › was the most common one (15 lesions). 
carotid arteriogram. Vascularized carotid body Of 6 : А е (15 lesions) 
tumor, producing the characteristic separation of dt 6 glomus jugulare tumors, I recurred 
the carotid bifurcation. after 14 years involving the gth, roth, r ith, 





l'1G. 12. Case 20. Subtraction film of the common 


terior and medial displacement of both 
carotid vessels. 

Since vagal tumors are supplied by the 
external carotid artery, both common and 





Fic. 14. Case 22. Common carotid angiogram. 
Large vascularized vagal tumor, located anter- 

Fic. 13. Case 21. Common carotid angiogram re- iorly, above and medially to the carotid bifurca- 
vealing a highly vascularized carotid body tumor, tion. Posterior and lateral displacement of the 
separating the carotid bifurcation. external carotid artery. 
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and 12th cranial nerves, indicating that the 
lesion spread medially and posteriorly. 
Glomus tumors located in the tympano- 
jugular area are now regarded as the most 
common neoplasms involving the middle 
ear. 

Our group of chemodectomas has demon- 
strated that these lesions occur predomi- 
nantly in females (20 patients). The age of 
occurrence ranged from 29 to 70 years. 
Multicentricity was demonstrated in 2 
patients: in one of these, simultaneous 
intratympanic and carotid body tumors; 
and in the second case, bilateral intra- 
tympanic glomus tumors. Familial ten- 
dency was shown in 1 case. Symptoms of 
chemoreceptor hyperactivity or signs of 
local or distant malignancy were not de- 
tected in any of the cases. 

One vagal chemodectoma is presented, 
it is probably the 14th case reported in the 
literature and the 4th case diagnosed angi- 
ographically. As in most other instances, 
this case presented with a retropharyngeal 
mass as the main symptom. 

The roentgenographic findings of chemo- 
dectomas of the head and neck are quite 
definite and it should not be difficult to 
distinguish them from other conditions. 
In the skull, the lesions to be differentiated 
are: cholesteatomas of the temporal bone; 
primary and secondary malignant tumors 
of the middle ear; and acoustic neuromas. 
In the cervical area, a number of lesions 
can simulate chemodectomas clinically but 
rarely roentgenographically. Among the 
most common conditions are: enlarged 
lymph nodes due to benign or malignant 
processes; aneurysms of the carotid vessels; 
branchial cysts; neurofibromas; and parotid 
tumors. 


SUMMARY 


The anatomic, clinical and roentgeno- 
graphic features of tumors of the chemo- 
receptor system of the head and neck are 
reviewed. 

The importance of tomography and 
appropriate angiography for accurate eval- 
uation and early detection of these tumors 
is stressed. 
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ARTERIOGRAPHY IN NEUROVASCULAR COMPRESSION 
AT THE THORACIC OUTLET, WITH SPECIAL 
REFERENCE TO EMBOLIC PATTERNS* 


By ROBERT DICK, M.B., B.S., М.С.К.А., F.F.R. 


LONDON, 


HE aid of the radiologist is usually 

sought in the investigation of pain in 
the shoulder, arm and hand. A careful his- 
tory may suggest a diagnosis which a plain 
roentgenogram confirms, but in many, no 
abnormality will be seen even on close 
scrutiny, and ina small group, more elegant 
investigations, such as cervical mvelog- 
raphy or arteriography, will be considered 
This paper concerns the latter. 

In addition to roentgenograms of the 
painful region, a chest roentgenogram is es- 
sential. This may reveal pathology in the 
cervicodorsal region, or even suggest that 
ischemic heart disease may be responsible 
for the limb pain. 

The value of arteriography in selected 
patients is illustrated by the following 
cases. 


REPORT OF CASES 


Case I. A 38 year old female accountant 
noticed coldness and color variations in her left 
hand, and sought advice after 1 year. The en- 
tire arm and forearm had ached towards the 
end of this time. On examination, a pulsatile 
swelling was present in the left supraclavicular 
fossa, the left radial pulse was absent, and the 
systolic pressure at the left elbow was 8o mm. 
Hg, blood pressure on right being 140/100 mm. 
Hg. Neck roentgenography revealed bilateral 
bony cervical ribs, shown in Figure 1. Operative 
removal of the left rib and cervical sympathec- 
tomy were succeeded by a return of the radial 
pulse and of warmth to the hand. During the 
ensuing 6 months the pain returned, and non- 
healing ulcers developed in the tips of the 
thumb and middle finger (Fig. 2). Roentgeno- 
grams with soft tissue exposure, as in Figure 3, 
showed loss of bone density of the shaft of the 
distal phalanx, wasting of pulp tissue, and nail 
atrophy. Figure 4 is a left subclavian arterio- 
gram, indicating atheromatous plaque forma- 
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tion in the second part of the artery, with mul- 
tiple emboli in the distal axillary and brachial 
arteries, and complete obliteration of the bra- 
chial artery in the upper arm. Emboli are seen 
in the posterior circumflex humeral artery, and 
the origin of the costocervical trunk is nar- 
rowed by atheroma. Later operation confirmed 
these findings. 


CasE I1. А I5 year old schoolgirl endured re- 
current migrainous right-sided headache for 1 
year, and for 3 months had suffered pain in the 
right upper arm and forearm, with pallor and 
numbness of the right thumb, index and middle 
fingers. Two weeks previously an ulcer had 
developed at the tip of the thumb, and a history 





Vic. т. Large bilateral ribs on C7. 


* From the Department of Radiology, The Brook General Hospital, London, England. 


141 


Studies show an average radiologist wastes a third of 

his reading time shuffling, mounting and dismounting films. 

* That's at least 10 unproductive minutes for each hour on the job. 

Let Radx Panoramascope give your ten minutes back. The “panorama” consists of 

iong plastic belt divided into 50 film pockets capable of holding 200 14x17’s and roll-fed 
` acros§ an illuminator. To retrieve any film, simply push a button and roll it into view. 
. . Your clerical personnel can load and index your day's work in minutes. 
~py virtue of design excellence, Panoramascope is the simplest of mass film viewers. 
< . Itoffers you lowest per-film cost and workhorse reliability. It’s light, silent, mobile, 


smooth in operation and backed by a superb dealer and service organization. 
So don't waste another 10 minutes. Contact Radx Corp., P. О. Box 19164, 
Houston, Texas 77024, Phone (713) 468-9628. EQ, ADIZ 


сС= ===» |с کم‎ 





Robert Dick 


SEPTEMBER, 1970 





Vic. 2. Nonhealing ulcers on tips of thumb 
and middle finger 


of intermittent discolored patches in the hand 
was obtained. A sudden weakness of the left 
side of the body and transient loss of conscious- 
ness occurred on the day of admission. The 
examination revealed left hemiparesis, with 
absent pulse in the right arm below the sub- 
clavian artery which felt very pulsatile and 
gave a systolic bruit. Blood pressure was un- 
recordable in the right arm, but was 110/60 





Vic. 3. Phalangeal osteoporosis, soft tissue 
and nail atrophy of left thumb. 





Fic. 4. Left subclavian arteriogram. Narrowing of 
the 2nd part with thrombus formation. Multiple 
distal emboli to axillary and brachial arteries and 
branches, and complete block of brachial artery 
in upper arm. Narrowed origin of costocervical 
trunk. 


mm. Hg in the left. Figure 5 is a right carotid 
arteriogram demonstrating complete occlusion 
of the origin cf the middle cerebral artery, pre- 
sumably embolic. After 10 days of clinical im- 
provement, arteriography, and later surgery, 
disclosed narrowing with thrombus formation 
of the right subclavian artery between the first 
rib and the lateral fibers of the scalenus an- 
terior, with much post-stenotic arterial dilata- 
tion. A friable vegetation 1.25 cm. Xo.; cm. 
was removed from the artery, and a good neuro- 
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Fic. 5. Right carotid arteriogram. Late arterial 
roentgenogram showing blockage of entire middle 
cerebral artery, with good filling of anterior and 
posterior cerebral arteries and their branches. 
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logic recovery occurred. A diagnosis of acute 
retrograde embolization to the right middle 
cerebral artery from a thrombus in the sub- 
clavian artery, and recurrent embolization to 
the small arteries of the hand causing early 
cutaneous necrosis, was made. 


CAUSES AND RESULTING SYNDROMES 
Arterial emboli of insidious onset trav- 
eled to the upper limbs of both patients. 
A review of reports of emboli to the up- 
per extremity reveals a variety of causes. 
These are: 


(A) Association with cervical rib and vari- 

ants. 

Atheromatous. Billig, Hallman and 

Cooley! suggest that the subclavian, 

axillary and brachial arteries account 

for 20 per cent of peripheral arterial 
emboli, most arising in the heart after 
myocardial infarction. 

Post-traumatic. 

(a) Contusion of limb, with throm- 
bosis of artery, as in Figure 6. 

(b) Following transaxilary aortog- 
raphy.! 

(c) Arising from thrombus at the site 
of brachial arteriotomy used for 
cardiac catheterization.? 

Arising from the wall of an aneurysm, 

thelatter complicating: 

(a) Penetrating wound. 

(b) Local degenerative arterial dis- 
ease. Persaud! reports an 8 cm. 
diameter subclavian artery aneu- 
rysm due to cystic medionecrosis 
in a 22 year old female. 

(c) Syphilis, contiguous tuberculous 
lesions. 

Mycotic. Emboli due to subacute bac- 

terial endocarditis have been described 

in the brachial artery by Mentha," 
and in the ulnar artery by Klein and 

Crowell." 

Foreign body. Schloffer!® instances a 

case of a metal embolus to the axillary 

artery following a bullet wound to the 
ankle. 


(B) 


(D) 


Group A merits attention. Bramwell? 
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Гіс. 6. Thrombosis of upper brachial artery in a 24 
year old physician due to contusion of arm from 
car accident; a possible source of embolus. 


first described neurovascular compression 
at the thoracic outlet in 1903. The com- 
munity of disorders leading to constriction 
at the outlet are illustrated in Figure 7 and 
are as follows: 


(1) Cervical rib syndrome. This is the most 
frequent form and the easiest to diag- 
nose. The incidence of the bony rib 
varies with the series! ?? from І in 200 
to I in 625. No sex difference in occur- 
rence is noted, but compression is much 
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liG. 7. Methods of neurovascular compression (on the left side). 1. cervical rib; 
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2. hyperabduction; 3 


scalenus anterior; 4. costoclavicular; 5. fracture of clavicle; and 6. tumor of first rib. 


i—cervical rib or band; iie 1st rib; iii—subclavian artery; iv —scalenus anterior; 


r= brachial plexus; 


vi =pectoralis minor; vii = short head biceps; viii = humerus; and ix = clavicle. 


more prevalent in females. In 11 out of 
12 patients reported by Ferguson, Bur- 
ford and Корег, the compression was 
on the left, although right-handedness 
is more usual in the general population. 
Of the 12 with compression, то had 
bone anomalies, either cervical ribs or 
abnormal Ist or 2nd dorsal ribs. Oc- 
clusive disease of the subclavian artery 
unassociated with thoracic outlet com- 
pression was again noted to be left- 
sided in two-thirds of cases in another 
series. 


(2) The hvperabduction syndrome. 
(3) The scalenus anterior syndrome. 
(4) The costoclavicular syndrome. Rosen- 


berg! indicates that man, with his erect 
posture, is anatomically predisposed for 
up to 35^ backward clavicular move- 
ment at the sternoclavicular joint. 
Displaced fractures of clavicle, or ex- 
cess callus formation of a healing frac- 
ture. 
(6) Tumors of the first rib. 

To these one may add: 


(7) Scalenus medius or pectoralis minor 
muscle compression. 


Clagett? describes the probable cure of 
svmptoms in all of the above variegated 
group by first rib resection, but before any 
procedure, arteriography may be of great 
value, as the 2 case reports prove. 


INDICATIONS FOR ARTERIOGRAPHY 

The indications are: (a) pain disturbing 
work or sleep; (b) history of numbness, 
color change, or slowly healing wounds; 
(c) intermittent claudication; (d) deep ten- 
derness in the supraclavicular fossa— a sign 
of brachial plexus irritation; (e) Neviaser"™ 
instances the value of a “bruit” in the supra- 
clavicular fossa, or in the infraclavicular 
fossa in the costoclavicular syndrome; and 
(f) diminished brachial or radial pulse, or 
svstolic blood pressure difference of 10 or 
more mm.Hg between the arms in a patient 
with symptoms. 

In the 2 cases reported, the time from the 
onset of symptoms to established arterial 
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disease was only 1 year. Thus early arteri- 
ography is indicated in patients with a rapid 
course of compression. In a severely isch- 
emic upper limb from any cause, there is a 
significant amputation rate.’ А negative 
arteriogram is preferable to one showing 
positive changes, and it is better to show 
an early change such as post-stenotic dila- 
tation, seen in Figure 8, than the irrevers- 
ible changes as in Figure 4. 

Billig, Hallman and Cooley! feel that 
unless the surgical result is questionable, 
postembolectomy arteriography is not as 
mandatory in theupper limb asin the lower, 
the radial and ulnar arteries being more 
superficial and so more accessible clinically. 
Gol, Patrick and McNeel’ favor follow-up 
arteriography. 

TECHNIQUE 

A percutaneous transfemoral catheter is 
the most satisfactory approach for arteri- 
ography. To pass a catheter, albeit small, 
into an upper limb artery in this group of 
patients is always contraindicated. 

In all cases, one should first determine 
the origin of the great vessels from the aor- 
tic arch. A young female with limb pain may 
have a Takayashu syndrome and an asso- 
ciated asymptomatic cervical rib. Even in 
the young, the great vessels may be tor- 
tuous, and oblique views necessary to dem- 
onstrate them fully, as in Figure 9, Æ and 
В. Older patients’ symptoms may be the 
result of atherosclerotic disease of the arch 
vessels, one large series? indicating involve- 
ment of the left subclavian artery 1.6 times 
more often than the innominate and left 
common carotid arteries combined. 

The catheter is guided into the subcla- 
vian artery on the symptomatic side, with 
its end Just distal to the origin of the verte- 
bral artery. An amount of 20 ml. hypaque 
45 per cent is adequate to show all the ar- 
teries from shoulder to wrist. Manual in- 
jection is preferred, and large numbers of 
roentgenograms and very rapid filming is 
unnecessary. Depending upon symptoms 
and on the results of the arch study, both 
subclavian arteries may need catheteriza- 
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Fic. 8. Arch aortogram. Bilateral narrowing of sec- 
ond part of subclavian artery with post-stenotic 
dilatation. A 15 year old girl with C8 and T1 motor 
and sensory loss on the right. Note that the bony 
portion of the ribs on C7 stops well above the 
artery. 


tion. Although the symptoms may be bi- 
lateral, compression is not symmetric, but 
arteriography does correlate well with the 
side of greater involvement. 


DISCUSSION 


The majority of patients with bone or 
soft tissue anomalies at the thoracic outlet 
never develop compression symptoms. Of 
those who do, many are voung, otherwise 
well, and require early arteriography to di- 
agnose the site and type of compression. In 
an ischemic upper limb, this causes even 
more pain than in a lower, and a general 
anesthetic is usually needed. Thesmallest 
diameter catheter practicable for the age 
and size of the patient is used via the fe- 
moral route. À precise arteriogram 1s man- 
datory. Lesions may be multiple, as in 
Case 1, and assessing the distal arteries in 
the upper limb is as important as seeing 
"the trifurcation" below the knee in the 
lower limb arteriogram. A further series 
with the arm hyperabducted should be un- 
dertaken, depending on the history, if the 
appearance is normal with the arm in the 
resting (adducted) position. An early study 
is favored, as in the cases described; the 
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Fic. 9. (4 and B) Oblique views were necessary because of vessel tortuosity to exclude possible arteriopathy 
cf vessel origins in a 23 year old sold er. 


patients had symptoms for not more than 
1 year, yet had severe arterial changes. 

Although arteriography is safe, its safety 
may always be increased. Jacobsson!’ re- 
ports the use of 6 per cent dextran 70 as an 
intravenous infusion before an arterial 
study to decrease the risk of thromboem- 
bolism by lowering platelet adhesiveness. 
To complement this, strict hemostasis 
should be ensured after the study to pre- 
vent thombosis and subsequent embolism 
developing in a patient who may already 
have one arterial lesion. 

Lang? showed in a large comparative 
series, that in a group of patients with 
thoracic outlet syndromes, those having 
arteriography before surgery suffered a 
failure rate of 15 per cent, whereas in an- 
other group having surgery based on clin- 
ical diagnosis alone, the failure rate was 
44 per cent. Rainer, Vigor and Newby” 
point to a further advantage of arteriogra- 
phy in that diagnosis of arter.al compression 
at the outlet is much more definite than 
that of nerve compression. In a small pro- 
portion of patients with логта] arteri- 
ography, subclavian venography may be 


х WR 
necessary. Compression in “the costoclav- 
icular syndrome” may be largely venous.’ 


CONCLUSION AND SUMMARY 


Varieties of neurovascular compression 
at the thoracic outlet are described, and 2 
cases of associated arterial emboli in young 
women are reported. In addition to recur- 
rent emboli to the upper limbs, both had 
evidence of arteriopathy or embolism prox- 
imal to the compression. 

Origins of emboli to the upper limb are 
listed, and the indications for, and tech- 
nique of arteriography in thoracic outlet 
compression are suggested. 

In view of inevitable sequelae of unre- 
lieved arterial compression, an early study 
is essential. It is very safe. 

Department of Radiology 
The Brook General Hospital 
London, SE 18. England 


To Mr. A. Wheatley, J. A. Gillespie, and 
Dr. E. H. Allen for permission to publish 
the case details. Mr. R. Leng produced the 
photographs and Dr. Diana Fairclough 
drew the illustration. 
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EPIDERMOID AND DERMOID SEQUESTRATION CYSTS* 


By BERT LINCOLN PEAR, М.р 


DENVER, COLORADO 


BED and dermoid sequestra- 
tion or implantation cysts frequently 
present a characteristic and even patho- 
gnomonic roentgenographic appearance. 
Epidermoid cysts are lined by well differ- 
entiated stratified squamous epithelium 
and enlarge by cellular proliferation and by 
desquamation of keratinized debris into the 
center of the cyst. Dermoid cysts are simi- 
lar but include dermal structures such as 
hair follicles, sweat, apocrine and sebaceous 
glands, and may also contain hair and 
sebum. If either type of cyst communicates 
with the skin, a dermal sinus is formed. 

Sequestration and implantation cysts are 
neither related to the inflammatory cho- 
lesteatomas of the middle ear nor to the 
so-called dermoid cysts of the mediastinum, 
ovary, pineal or hypophyseal region which 
are true neoplasms and represent cystic 
teratomas. 


TABLE I 


EPIDERMOID AND DERMOID SEQUESTRATION CYSTS 








I. Congenital 

1. Closure of Neural Groove 
Pericranial 
Intradiploic 
Intracranial 
Intraspinal 

2. Epithelial Fusion Lines 
Head and Neck 
Anorectal 

П. Acquired 

1. Post-traumatic 

2. Jatrogenic 
Postsurgical 
Spinal Puncture 

3. Occlusive 
Hair Follicles 
Sebaceous Glands 





CONGENITAL SEQUESTRATION CYSTS 


Epidermoid and dermoid sequestration 
cysts can be either congenital or acquired. 
The congenital cysts are related to implan- 
tation of ectoderm—with or without dermal 
elements—at time of closure of the neural 


NEU PLATE 
کے‎ 


DIMPLE 





Fic. 1. Hypothetical illustration of development ot 
congenital epidermoid and dermoid sequestration 
cysts and sinuses during embryonic closure of the 
neural groove (4), and also during coalescence of 
other epithelial fusion lines especially in the head 
and neck (В). 


* Presented at the Seventieth Annual Meeting of the Americar. Roentgen Ray Society, Washington, D. C., September 3o-October 


‚ 1969. 
Ti Assistant Clinical Professor of Radiology, University of Colorado Medical Center, and Radiologist, St. Joseph Hospital and Porter 


Memorial Hospital, Denver, Colorado. 
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groove or of coalescence of other epithelial 
fusion lines (Fig. 1, 4 and B). Cysts re- 
lated to closure of the neural groove, which 
occurs between the third to fifth week of 
embryonic life, present in median or para- 
median locations in approximation to the 
central nervous system and spinal canal. 
Those in the pericranium are undetectable 
roentgenographically, but the intradiploic 
cysts result in sharply marginated, lytic 
defects with scalloped sclerotized borders 
(Fig. 2). As the cysts enlarge, the diploic 
space is ballooned and the inner or outer 
tables eroded and even disrupted. Infection 
can obliterate the sharp cortical margina- 
tion and meningitis is always a potential 
hazard. Intradiploic cysts can reach huge 
size and extend intracranially to displace 
the brain (Fig. 3, Æ and B). 


lic. 2. Within the diploic space, as in this 17 month 


have 
scalloped sclerotic margins. Most cysts in this 


old infant, sequestration cysts typically 
location are apparently congenital, but experi- 
mental evidence indicates that some may be post- 
traumatic or postsurgical. 
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Fic. 3. G4 and В) Intradiploic cysts may be quite 
large and extend subdurally within the cranial 
cavity. In this 16 year old boy an extradural der- 
moid cyst acted as a posterior fossa mass kinking 
the acqueduct and causing partial ventricular ob- 
struction. 
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Fic. 4. Within the subarachnoid space or ventricles epidermoid cysts can present a pathognomonic ap- 
pearance at pneumography. (4) A 52 year old man with lobulated parasellar and subtemporal epidermoid 
cyst whose wall had ruptured allowing gas to extend between the lamellated layers of keratin. (B and C) 
Epidermoid cyst within the 4th ventricle in a 34 year old woman. The wall of this cyst was incomplete and 
gas dissected between irregular whorls of keratinized debris. 





Vic. 5. (4 and В) Occasionally the wall of an epidermoid or dermoid cyst may calcify. This epidermoid cyst 
in a 56 year old man was located in the longitudinal fissure and caused pressure erosion of the corpus cal- 


losum. 
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Fic. 6. Congenital epidermoid cyst in a 29 year old 
man presenting as an intramedullary tumor with 
tethering of the spinal cord at the T12-L1 level. 
There was a dimple and a hairy spot overlying the 
cyst. Many congenital intraspinal sequestration 
cysts have associated dysrhaphic defects and der- 
mal sinuses. The latter are a frequent cause of 
meningitis. 


Within the calvarium epidermoids pre- 
dominate over dermoids and occur pref- 
erentially in the cerebellopontine angle, 
chiasmatic region, within the longitudinal 
fissure, corpus callosum, around the quad- 
rigemminal plate, within the ventricles, and 
in the midline of the cerebellum." Dermoids 
are more commonly located around the 
pituitary and pons. 

When epidermoids are located within the 
subarachnoid space or ventricles, а vir- 
tually pathognomonic appearance 15 seen at 
pneumography if the cyst wall is deficient 
or if it ruptures allowing the gas to extend 
into the crevices between the lamellated 
layers of desquamated keratin (Fig. 4, 4- 
C). Rarely the cyst wall may calcify (Fig. 


$, 4 and В). 


INTRASPINAL SEQUESTRATION CYSTS 


Congenital intraspinal epidermoid and 
dermoid cysts are uncommon and account 
for less than 1 per cent of all spinal cord 
masses. The congenital cysts may be intra- 
medullary, intradural or extradural and 
many communicate with the skin through 
an associated dermal sinus (Fig. 6). Other 
accompanying dysrhaphic developmental 
defects are frequently present, such as 
spina bifida, hemivertebra, malformed ver- 
tebra, diastematomyelia and rudimentary 
duplication of the spinal cord. Tethering of 


ج 


Fic. 7. The superior lateral margin of the orbit is a 
common site for dermoid cysts related to implan- 
tation during embryonic fusion of the naso-optic 
furrow. This 23 year old woman had unilateral 
exophthalmus. 





Un 





liG. 8. Presacral epidermoid cysts apparently arise 
from vestigial epithelium which is sequestrated 
during the formation of the anal canal. This cyst 
is demonstrated by sinography. The large tube is 
within the rectum and the thinner tube in the 
sinus tract. (From Hanley, P. Н. in Turell, R.: 
Diseases of the Colon and Anorectum. Volume II. 
W. B. Saunders Company, Philadelphia, 1959.) 


the cord can complicate cysts and dermal 
sinuses in the region of the conus medul- 
laris.? 

Intraspinal cysts can cause expansion of 
the spinal canal resulting in posterior scal- 
loping of the vertebral bodies, erosion and 
flattening of the pedicles and increase in 
the interpedicular distance. 


CLOSURE LINE CYSTS 


Congenital sequestration cysts, particu- 
larly dermoids, are also found at sites of 
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embryonic epithelial closure lines in the 
head and neck and anorectal region.*^ Der- 
moids are therefore found at the junction 
of the maxilla and orbit at the site of the 
naso-optic furrow where they present as 
erosive, marginated lacunae or fossae de- 
stroying the bone of the orbit, generally in 
its superior lateral margin (Fig. 7). In this 
location they are an infrequent cause of uni- 





Fic. о. Most post-traumatic epidermoid sequestra- 


tion cysts are within the phalanges and are mar- 
ginated lytic osseous defects. This 11 year old girl 
had crushed her thumb in a folding chair and sus- 
tained soft tissue lacerations. 
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lateral exophthalmus. A similar origin 15 
responsible for those occurring at the inner 
angle of the orbit, external angular process 
of the frontal bone, nasofrontal sulcus, and 
orbito-ethmoidal and otic locations. Pre- 
sacral epidermoid cysts also occur and arise 
from sequestration of vestigial epithelium 
at time of canalization of the anus? (Fig. 8). 
ACQUIRED SEQUESTRATION CYSTS 

Sequestration cysts may also be acquired. 
The etiology is most commonly post-trau- 
matic and many are occupationally related 
due to implantation of fragments of epi- 
dermis in the fingers or palms, particularly 
of tailors, shoemakers and carpenters. Not 
infrequently, however, the trauma is of the 
crushing type, as in the closing of a door? 
(Fig? 9). Characteristically the cysts are 
located within the distal phalanges and 
show marginated, erosive osseous defects 
quite like the intradiploic tumors. 

Insect bites have also been incriminated 
in causation of implantation cysts. 

Implantation may occur at surgery and 
epidermoid cysts are common in episiotomy 
scars. Recently Pear and Wolff!" reported 
a case of epidermoid cyst of the cecum and 
found another in the literature!’ (Fig. 10). 
Both had followed appendectomy at which 
time no cecal mass had been noted suggest- 
ing that epidermis was implanted at the 
time of the initial operation. 


IATROGENIC INTRASPINAL CYSTS 


In 1956, Choremis and his colleagues? re- 
ported 6 cases of intraspinal epidermoid 
tumors in children successfully treated for 
tuberculous meningitis. They postulated 
that repeated lumbar punctures, which had 
been performed without stylets, had im- 
planted epithelial cells which in time formed 
one or more tumors. Since then similar re- 
ports have emphasized the iatrogenic na- 
ture of epidermoid cysts appearing 13 to 
23 years following lumbar puncture for 
treatment of meningitis, for spinal anes- 
thesia and for diskography.! 2:79 

Van Gilder and Schwartz” have experi- 
mentally confirmed the creation of such 
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Fic. 10. Epidermoid cyst of the cecum in а 71 year 
old man following appendectomy. This is felt to 
represent a postsurgical implantation cyst since 
no cecal tumor was present at time of the initial 
operation. (Reproduced with permission from 
7.4.M.A., 1969, 207, 1516.) 


cysts by implanting fragments of minced 
skin into the central nervous system of 
young rats. In 1 of their 18 rats, both an 
intradiploic epidermoid and dermoid tu- 
mor were formed suggesting that human 
cysts in that location may be acquired as 
the result of surgical or traumatic epider- 
mal implantation as well as of congenital 
origin. 

We have reported 3 cases of iatrogenic 
intraspinal epidermoid sequestration cysts, 
including 1 case seen with Boyd in which 
an intraspinal epidermoid cyst appeared 3 
years following a normal myelogram and 
21 years after diskography, the latter per- 
formed without a stylet? (Fig. 11, 21€). 

Unlike the congenital cysts, no plain 
roentgenographic findings have been re- 
ported with the acquired intraspinal cysts. 
'The roentgen manifestations have been 
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lic. 11. Iatrogenic epidermoid sequestration cysts occur secondary to im>lantation of epidermis at the time 
of lumbar puncture. (4) Normal myelogram in a 49 year old woman. (B) Six months later diskography 
was performed without a stylet. (C) Repeat myelogram 21 years after diskography demonstrates an oval 
intradural mass at previously normal L4-5 interspace. (Reproduced wita permission from Radiology, 1969, 


99, 251.) 


limited to the presence at myelography of 
one or more rounded or oval tumors within 
the subarachnoid space. The cysts are gen- 
erally located posteriorly at a lumbar inter- 
space and show a varying degree of adher- 
ence to the nerve roots and arachnoid. Oc- 
casionally amorphous debris, probably ker- 
atin, has been identified within the caudal 
sac.?^ An acquired cyst has also been found 
in an epidural location, encircling the cord 
and presenting as a nonspecific epidural 
mass lesion.’ 


OCCLUSIVE CYSTS 

Cysts, also called epidermoid or seba- 
ceous cysts, can occur within the skin and 
subcutaneous tissues following plugging of 
the orifice of a hair follicle or sebaceous 
gland. An interesting variant of this tvpe 
of inclusion cyst is the so-called benign os- 
sifying epithelioma of skin (calcified epi- 
thelioma of Malherbe) whose origin from 





degenerated eoidlermal inclusion cyst is 
probable.* These may occasionally be rec- 
ognized roentgenographically by faint os- 
sific stippling especially when this is within 
the scalp (Fig. 12). 


d 


12. Benign ossifying epithelioma of the scalp 


lic. 
in а 79 year old woman. This was palpable as a 
hard subcutaneous mass. Faint ossific stippling is 
visualized on the roentgenogram of the skull. 
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SUMMARY 


Epidermoid and dermoid sequestration 
cysts are a form of heterotopia due to dis- 
placed or implanted ectoderm. They are 
unrelated to benign cystic teratomas. Con- 
genital cysts occur following inclusion of 
epidermis at time of embryonic closure of 
the neural groove or of epithelial fusion 
lines in the head and neck and about the 
anus. If only epidermis is included, the cyst 
is an epidermoid. A dermoid cyst is formed 
if dermal elements are also present. If 
either communicates with the skin, a der- 
mal sinus 15 created. 

Acquired cysts may be post-traumatic or 
iatrogenic. The former generally occur in 
the phalanges while iatrogenic cysts follow 
surgery or spinal puncture. 


3705 E. Colfax Avenue 
Denver, Colorado 80206 
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SEVERE REFLEX ALGODYSTROPHY (SUDECK'S 
ATROPHY) AS A COMPLICATION OF MYELOG- 
RAPHY: REPORT OF TWO CASES* 


By LUIS B. MORETTIN, M.D,t and McCLURE WILSON, M.D.t 


GALVESTON, TEXAS 


prc D by our experience with the 
2 patients described below, we reviewed 
the literature and failed to find any previ- 
ous report of the development of Sudeck's 
atrophy syndrome following the perfor- 
mance of myelography. 


REPORT OF CASES 


Case I. B.M., U.H.#94115-P., 21 year old 
white female was in excellent health up until 
1965 when, at a judo session, she was thrown 
flat on her back and began experiencing severe 
low back pain. The pain was constant in nature 
and location, and radiated down the right leg. 
Occasionally, mild and intermittent pain ex- 
tended down the left leg also. The symptoms 
increased with activity but were not relieved 
with rest. At another hospital the diagnosis of 
herniated intervertebral disk was made and a 
laminectomy performed. No lesion was found. 
Because of persistent severe symptoms a second 
operation was performed 1 month later at 
which time some disk material was removed 
from the disk between L4 and Ls and between 
Ls and 51. The procedure afforded no signif- 
icant relief. 

In September, 1968, the patient was admitted 
to our institution at which time it was felt that 
the symptoms were due to arachnoiditis. My- 
elography was performed which was normal. 
After removal of the pantopaque, 80 mg. of 
methyl prednisolone acetate (depo-medrol) was 
injected in the subarachnoid space. A few sec- 
onds after the completion of the procedure the 
patient experienced sudden excruciating back 
pain radiating into the left leg. Edema, redness, 
and blotchy cyanosis of the foot and ankle 
appeared 1 week later. There was considerable 
limitation to passive motion of the ankle. Be- 
cause of severe pain in the left foot she was 
unable to walk. Roentgenographic changes of 


acute spotty demineralization were noted on 
roentgenograms made approximately 8 weeks 
later (Fig. 1, A and B; and 2, апа В). Be 
cause of the persistence of symptoms with con- 
servative treatment a lumbar sympathectomy 
was performed 5 months later. Three weeks 
after surgery а slight improvement in the symp- 
toms was apparent. Two months later the soft 
tissue dystrophic changes had improved con- 
siderably. The roentgenographic appearance of 
the bones had remained essentially unchanged 
although bone pain was much diminished. 


Case п. E.B., U.H.fioro12-P., underwent 
an extensive work-up at another institution for 
the complaint of persistent and severe head- 
aches in September of 1967. At that time mye- 
lography was performed, presumably as a part 
of such a work-up. When seen by us, the patient 
clearly stated that immediately after the intro- 
duction of the needle in the lumbar subarach- 
noid space she experienced a sensation of intense 
warmth and slight pain in the left leg. The symp- 
toms were transient and the procedure was appar- 
ently carried out without difficulty. The myelo- 
gram was reported as being normal. After 
completion of the myelogram the pain became 
progressively worse, extending from the left side 
of her back into the posterior aspect of the left leg 
and toes. There was mild hyperesthesia. Trophic 
changes consisting of redness, blotchy cyanosis 
and edema appeared in the left leg. Two weeks 
later the pain in the left foot intensified and 
became almost unbearable, leading to consider- 
able limitation of motion and inability to walk. 
In August of 1968, a left lumbar sympathec- 
tomy was performed for the purpose of pallia- 
tion. The symptoms improved only slightly and 
recurred with full intensity a few weeks after. 
She was readmitted again in January, 1969. By 
that time the soft tissue trophic changes in- 
volving the left lez had disappeared. The roent- 
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genographic changes were not very striking, con- 
sisting only of diffuse osteoporosis of the left 
foot which was apparent when compared with 
the opposite side. There was no evidence of 
spotty demineralization. Because of intractable 
pain a chordotomy was performed. Following 
chordotomy the symptoms improved and the 
bone changes remained stationary. Functional 
improvement was noticeable. 


DISCUSSION 


Several complications and untoward re- 
actions to myelography have been dis- 
cussed in the standard textbooks?” and 
have been the subject of numerous reports. 
The following are described: 

(1) Subjective symptoms and signs com- 
mon to lumbar puncture (severe head- 
aches, nuchal rigidity, nausea, vomiting, 
transient hypotension, etc.).?.? 

(2) Occasionally, there is aggravation of 
the symptomatology that motivated the 
examination such as low back pain or scia- 
tica. Postmyelographic back pain of a 
different type and location is occasionally 
encountered.!? 

(3) Infection may accidentally be intro- 
duced by a breech of aseptic technique.” 





Case 1. (4) The right foot is normal. (B) 
The tarsal and metatarsal bones of the left foot 


reveal marked ditfuse and spotty demineralization. 


HIG. 1. 
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[16. 2. Case 1. (4) Lateral roentgenogram illustrates 
the extent of the changes in the tarsal bones of 
the left foot. (B) The right foot is normal. 


(4) Aseptic arachnoiditis occurs and may 
be the consequence of varying degree of 
reaction to the contrast substance.’ 1 

(5) Inflammatory reactions affecting the 
intracranial meninges may lead to oblitera- 
tion of the cisterns with resultant hydro- 
cephalus. Multiple cranial nerve paralysis 
has been reported to occur under these 
circumstances.?:* 

(6) Rarely, extremely severe and possibly 


fatal sensitivity reactions may  de- 
velop.!.$.13 
(7) Venous intravasation with conse- 


quent pulmonary microembolism may oc- 
cur? 

(8) Postmyelographic coccygodynia may 
appear and is thought to be secondary to 
trauma or chemical irritation of the sacral 
nerve roots.? 

(g) Cardiac arrest can happen, pre- 
sumably as a consequence of the hemody- 
namic derangement produced bv tilting 
of the table.? 

(10) Thirty-seven cases of intraspinal 
epidermoids have been reported following 
implantation of epidermal tissue when 
lumbar puncture was performed.’ 


(11) Puncture of the annulus fibrosus 
may lead to herniation of disk material.” 

The severe symptoms and the incapaci- 
tating disability occurring in our 2 cases 
unquestionably constitute a bona fide com- 
plication. There is little known about the 
mechanism of production as post-traumatic 
algodystrophy (which, in orthopedic prac- 
tice, is a recognized complication of frac- 
tures, particularly of the ankle and wrist). 
Occasionally the severity of the symptoms 
are out of proportion to the injury and may 
follow trivial trauma. In our cases the 
mechanism of production of the symptoms 
and the marked trophic changes of the bone 
and soft tissues is obscure. It is possible 
that direct trauma to the nerve roots or the 
chemical insult produced by the contrast 
substance (pantopaque) or the methyl 
prednisolone acetate (depo-medrol) trig- 
gered the vasomotor reflexes which are 
sometimes incriminated in the production 
of reflex algodystrophy. In our first case the 
appearance of symptoms following the re- 
moval of the pantopaque and the injection 
of the depo-medrol exonerates the contrast 
substance as the causative agent. In the 
second case the clear onset of symptoms 
immediately following the lumbar punc- 
ture and preceding the injection of panto- 
paque suggests that traumatic injury of a 
nerve root may have been the event that 
triggered the development of the reflex 
algodystrophy. 


SUMMARY 


Two patients are reported in whom the 
clinical and roentgenographic findings of 
reflex algodystrophy developed following 
myelography. 


CS 
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A previous report of this 
is not known to us. 


complication 


L. B. Morettin, M.D. 

Department of Radiology 
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THE HISTIOCYTE IN RADIOLOGY* 


WITH CASE REPORTS OF RETROPERITONEAL XANTHOGRANULOMA 
AND MALIGNANT FIBROUS XANTHOMA 


By BERT LINCOLN PEART 


DENVER, COLORADO 


UMORS and tumefactive prolifera- 

tions of histiocytes comprise a confus- 
ing array of neoplastic, metabolic, reactive 
and inflammatory lesions which defy simple 
classification. Different descriptive terms 
and a varied nomenclature have been ap- 
plied to similar lesions depending upon the 
bias of the observer. 

The histiocyte is a ubiquitous cell de- 
rived from the primitive reticulum cell with 
which it is intimately associated in the re- 
ticuloendothelial or reticulohistiocytic sys- 
tem (Table 1). Unlike its precursor, the his- 
tiocyte Is a differentiated cell with specific 
functions including phagocytosis. It is also 
known as a macrophage, resting-wandering 
cell or tissue monocyte. 

In loose connective tissue the histiocyte 
may be nearly as abundant as the fibroblast 
and, with stimulation, is capable of differ- 
entiation intoa fibroblast. Within tissue the 
histiocyte is a sessile, fusiform cell, but in 
inflammatory processes it becomes ameboid 
and assumes a variable or rounded shape. 

Morphologically and functionally similar 
cells line the sinuses of lymph nodes, spleen 
and bone marrow and are probably mod- 
ified histiocytes." When the monocyte of 
the blood migrates from the circulation it 
becomes indistinguishable from the histio- 
cyte. When closely packed, it may become 
the epithelioid cell of tuberculous or other 
granulomas and by fusion or amitotic divi- 
sion can form Langhans or foreign body 
giant cells. 

Because of its phagocytic ability, the 
histiocytic macrophage is important in the 
maintenance of the local defence of the 
body against bacterial and protozoal in- 


vasion, but it also ingests extravasated 
erythrocytes, cellular debris, inert foreign 
matter and both endogenous and exogenous 
lipids. When engorged with lipid, the his- 
tiocyte is called a foam cell or xanthoma 
cell. 

RETICU LOHISTIOCYTOSES 

Systemic proliferations of histiocytes 
have been described as reticuloses, histio- 
cytoses, reticuloendothelioses and probably 
more accurately as reticulohistiocytoses." 

The process may be inflammatory as in 
some bacterial, protozoal or fungal infect- 
tions or metabolic as in hyperlipemic states 
in which the histiocyte passively stores 
lipid. Examples of the latter are the xan- 
thoma diabeticorum and the multiple xan- 
thomatous giant cell tumors of familial hy- 
percholesterolemia. 

When the process 1s systemic and the 
cells are morphologically neoplastic, the dis- 
ease Is termed malignant histiocytosis. The 
visceral form resembles leukemia except 
that enlargement of the liver, lymph nodes 
and spleen is more pronounced. 

When systemic, but not neoplastic, the 
terms differentiated progressive histiocy- 
tosis (Rappaport), idiopathic histiocytosis 
or histiocytosis-X (Lichtenstein) are used. 

The concepts of earlier European and 
American investigators were integrated by 
Lichtenstein in 1953,’ when he suggested 
that Letterer-Siwe disease, Hand-Schiller- 
Christian disease and eosinophilic granu- 
loma represent the acute (and subacute), 
the chronic and the localized variation, re- 
spectively, of a single nosologic entity in 
which the proliferating cells are differenti- 
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TABLE I 


THE UBIQUITOUS HISTIOCYTE 














Ameboid +——————— Monocy tic Series 
Histiocyte | 


| 


Fibroblast 





Metabolic 


nflammatory 


Xanthoma diabeti- 
corum 


Histiocytosis-X (?viral) 


Giant cell tumors of Specific granulomas 
familial hyper- ^ Endogenous lipid pneu- 
cholesterolemia monia 


Exogenous lipid pneumonia 


Xanthelasma Xanthogranulomatous 
pyelonephritis 

Gaucher's disease Malacoplakia 

Niemann-Pick dis) — Xanthogranuloma 


case 





Fixed 


Pu A 
I / 





Primitive 
Reticulum Cell 


Reactive Neoplastic 


Systemic malignant histio- 








cytosis 
Histiocytoma Histiocytoma 
Xanthoma Xanthoma 


Xanthogranuloma —— —*Xanthogranuloma 
Fibrous xanthoma— —*Fibrous хап оша (benign 
and malignant) 

Xanthofibroma Xanthofibroma 

Dermatofibroma pro- Dermatofibroma protuberans 
tuberans 

Sclerosing hemangioma 

Pigmented villonodular>Pigmented villonodular 
synovitis and variants synovitis and variants 
including giant cell including giant cell 
tumor of tendon tumor of tendon 








ating histiocytes displaying a varying de- 
gree of phagocytic activity. 

Histiocytic proliferations may also be 
localized and these focal collections may be 
granulomatous, reactive or neoplastic. Sim- 
ple examples of granulomas containing his- 
tiocytes are tuberculomas, histoplasmomas, 
Boeck’s sarcoid, regional ileocolitis, among 
others. 


UNUSUAL GRANULOMAS CONTAINING 
HISTIOCYTES 


More interesting roentgenographically 
are those granulomatous lesions of lungand 
kidney known variously as chronic inter- 
stitial pneumonitis with lipid deposition, 
cholesterol pneumonitis, endogenous lipid 
pneumonia and foam cell pneumonia in the 
lung; and as xanthogranulomatous pye- 
lonephritis in the kidney. 

Chronic interstitial pneumonitis with 
lipid deposition or endogenous lipid pneu- 
monia—colloquially called cholesterol pneu- 





monitis—often presents as a mass lesion 
which may simulate neoplasm. Roentgeno- 
graphically a variable portion of lung shows 
consolidation or atelectasis. When only a 
portion of a lobe is affected the area of in- 
filtration frequently fans out from the 
hilus to assume a pyramidal shape with the 
base at a pleural surface’ (Fig. 1,4 and B). 
When the bronchi are patent, bronchogenic 
carcinoma, but not other forms of neoplasm, 
can be excluded. 

The gross cut section shows an intense 
yellow color in early cases but this fades 
and is replaced by gray fibrous tissue 
flecked with yellow dots in older cases. 


"TABLE II 


UNUSUAL GRANULOMAS CONTAINING HISTIOCYTES 








Endogenous lipid pneuomonia 
Xanthogranulomatous pyelonephritis 
Malacoplakia 

Xanthogranuloma 
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FIG. 1 


. (A and B) Endogenous lipid pneumonia in 53 year old man with subsegmental area of consolidation 


with base bordering on a pleural surface. There was no endobronchial obstruction and the lesion appeared 


to follow an unresolved pneumonia. 


Microscopically the histologic changes cen- 
ter about foam-filled macrophages contain- 
ing cholesterol and cholesterol esters.!^ 

The original 10 cases presented by Wad- 
dell and colleagues in 1949," were selected 
because of lack of coexisting endobronchial 
obstruction, but since then it has been 
shown that this process may exist alone, 
behind bronchial obstruction, or in associ- 
ation with other inflammatory lesions, in- 
cluding bronchiectasis, and there is no re- 
liable way of distinguishingit from neoplasm 
with which it may indeed coexist. The eti- 
ology is nonspecific, but appears to be re- 
lated to deposition of neutral fat, phospho- 
lipidand cholesterol inareasof disintegrating 
tissue or in inflammatory processes on the 
basis of pH changes which locally alter the 
colloidal state of lipids and proteins. The 
cholesterol and fat are then phagocytized 
by macrophages.” Many cases called or- 
ganizing pneumonia, postinflammatory tu- 
mor as well as pulmonary xanthoma and 
xanthofibroma appear to be different stages 
of this same process. 


Mineral oil pneumonia, cod-liver oil pneu- 
monia, paraffinoma and other forms of exo- 
genous lipid pneumonia are etiologically 
and clinically unrelated to endogenous lipid 
pneumonia but also show lipid phagocytosis 
by histiocytic macrophages. Histologic dif- 
ferentiation is possible. 


XANTHOGRANULOMATOUS PYELONEPHRITIS 


A proliferative inflammatory reaction 
also occurs in the kidney and is character- 
ized by sheets of clear foamy histiocytes 
heavily laden with lipid which gives the 
gross specimen a yellow color. Lympho- 
cytes and plasma cells are also present. The 
lesion has been variously termed staphylo- 
mycosis, foam cell granuloma, pyeloneph- 
ritis xanthomatosa and, more recently, xan- 
thogranulomatous pyelonephritis.?^?:? The 
kidney is normal in size or larger than 
usual. When there is replacement of renal 
parenchyma by the granuloma, the angio- 
graphic appearance may be that of an 
avascular mass and the process has been 
further described as tumefactive. 
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Fic. 2. Xanthogranulomatous pyelonephritis in a 49 
year old woman with obstructing staghorn cal- 


culus in nonfunctioning kidney of normal size. 
Histologically the interstitial tissue infil- 
trated with sheets of histiocytes with foamy cyto- 
plasm and large nuclei. 


was 


Almost invariably there is nonfunction 
of the kidney and the majority—probably 
about 70 per cent—have obstructing cal- 
culi (Fig. 2). Many recent cases have been 
accompanied by Proteus infection but this 
is not invariable. The common denominator 
generally appears to be prolonged suppura- 
tion, frequently associated with obstruc- 
tion, as in the analogous lesion of lung.” 


MALACOPLAKIA 


Malacoplakia is an even more obscure 
lesion of the urinary tract. [t has been con- 
fused with xanthogranulomatous pyelon- 
ephritis by some authors but appears to be 
an unrelated entity seen most commonly 
in the urinary bladder, but also in tae 
ureter and renal pelvis. Extraurinary sites 
have been described and reports include 
its occurence in the prostate, testes, epi- 
didymis, colon, retroperitoneum and even 
within the stomach.? 

The lesion is a histiocytic granuloma con- 
sisting of plaques or nodules which grossly 
and roentgenographically may resemble 
cystitis or ureteritis cystica or the diffuse 
form of xanthogranulomatous pyeloneph- 
ritis. 

Microscopically the granuloma consists of 
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histiocytes and other inflammatory cells. 
The former contain phagocytized bacteria, 
erythrocytes and granular cytoplasmic 
debris, but the specific finding is that of 
inclusion of peculiar calcospherites known 
as Michaelis-Gutman bodies. There is some 
evicence to suggest that coliform bacilli 
may be the causative agent. 


HISTIOCYTOMA, FIBROUS XANTHOMA AND 
XANTHOGRANULOMA 

Tumors of skin, subcutaneous tissues, 
gum, lung, mediastinum, retroperitoneum 
and mesentery also occur and have re- 
ceived a confusing variety of names. In 
general the nomenclature varies with the 
location of the tumor, with the altered man- 
ifestations of the histiocyte, and with the 
pathologist's concept of its pathogenesis. 
Opinions vary as to whether these are neo- 
plastic or reactions to trauma.*:!4 


PIGMENTED VILLONODULAR SYNOVITIS 


Pigmented villonodular synovitis, bur- 
sitis and tenosvnovitis also represent a form 
of histiocytic proliferation. Experiment- 
ally a similar lesion has been produced in 
dogs following induced hemarthrosis with 





Fic. 3. Pigmented villonodular synovitis in a 79 
year old woman, presenting as a synovial mass 
eroding the patella and tibia and perforating the 


cortex of the tibia. 


< 
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continued use of the joint. It is possible 
that the process may initially represent re- 
action to injury with subsequent meta- 
plasia and even neoplasia.*:§ 

Within synovium, bursa or tendon sheath 
the proliferative reaction consists princi- 
pally of a polyhedral cell, apparently a 
synovial histiocyte, associated with vary- 
ing amounts of fibrogenesis and collagen. 
In the cellular areas foam cells and cells 
containing iron pigments occur, the latter 
apparently from phagocytized erythrocytes. 
Multinucleated giant cells are virtually al- 
ways present. Because of this wide array 
of histologic appearance, these lesions have 
also been called fibrous xanthoma of syn- 
ovium, giant cell tumor of tendon sheath, 
and even xanthoma. 

Villonodular synovitis and its variants 
may erode contiguous articular cartilage 
and extend into one or more adjacent bones 
(Fig. 3). The tumor of tendon sheath can 
cause pressure erosion of bone, especially 
of the phalanges, and there is a frequent 
association with degenerative or post-trau- 
matic arthritis. 


REPORT OF CASES 


Case 1. This case was contributed through 
the kindness of Dr. James McCort, San Jose, 
California, who with Dr. Donald L. Alcott pre- 
sented this as Case 6 at the Penrose Cancer 
Seminar, Colorado Springs, Colorado, Novem- 
ber 7, 1959. At that time the roentgenographic 
features were dscussed by Dr. Phillip J. Hodes 
and the histologic findings by Dr. Arthur 
Purdy Stout.! 

The patient was a 73 year old man in March, 
1958, when he had several episodes of hema- 
temesis. He had lost 20 pounds of weight in the 
previous year. Blood pressure was 60,40 mm. 
Hg and the patient appeared anxious and weak. 
A firm, fixed mass was palpable in the left upper 
quadrant of the abdomen. 

Roentgen examination revealed upward dis- 
placement of the stomach by a large retro- 
peritoneal mass (Fig. 4) extending to the left 
and partially obliterating the left iliopsoas 
muscle. There was evidence of reflex ileus of the 
descending duodenal loop as well as of the 
horizontal limb of the duodenum due to the 
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lic. 4. Case т. Xanthogranuloma in a 73 year old 
man, presenting as a 15 Хто cm. firm fixed mass 
displacing the stomach upward and invading the 
fourth part of the duodenum. 


mass; the jejunal and ileal loops were also af- 
fected by the mass which appeared to lie in the 
mesentery adherent to the small intestine. 

At laparotomy a 10X15 cm. mass was found 
within the mesentery infiltrating the wall of 
the fourth part of the duodenum. The tumor 
was removed with the duodenum and 12 inches 
of jejunum. The wall of the small intestine ap- 
peared infiltrated as far as the submucosa. A 
3 cm. ulcerating lesion of the fundus of the 
stomach was also found and proved to be an 
ulcerating adenocarcinoma. Excision of this 
was also carried out. 

Histologically the retroperitoneal 
proved to be a vascular granulomatous lesion 
heavily infiltrated with polymorphonuclear 
neutrophils and histiocytes, most of which were 
foamy and apparently contained lipids. The 
lesion was sharply circumscribed and there was 
remarkable uniformity of the morphologic 
features throughout the sections. Dr. Arthur 
P. Stout considered this a retroperitoneal 
xanthogranuloma. 

Following surgery the patient's general con- 
dition deteriorated rapidly and he expired. An 
autopsy revealed no evidence of residual or re- 
current tumor. 


tumor 
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Vic. 5. Case п. The patient was a so year old man 
when a fibrous xanthoma of the abdominal wall 
was resected. One year later a mediastinal mass 


appeared in the region of the carina associated 
with recurrence in the incision site. Following 
radiation therapy, there was atelectasis of the right 
lower lobe and appearance of small pulmonary 
metastases. 


Case it. The patient was a şo year old white 
man in December, 1967, when he developed a 
mass in the left lower anterior abdominal wall. 
This was biopsied and reported as being a 
fibrosing histiocytoma for which a subsequent 
radical resection was done. 

One year later a chest roentgenogram re- 
vealed a 4 cm. mass below and behind the 
carina within the mediastinum (Fig. 5). The 
patient was hospitalized and bronchoscoped 
and a mass extending into the right main stem 
and lower lobe bronchus was biopsied. 

Recurrence of the mass in the inguinal area 
was also noted and this was biopsied as well. 
The sections from the bronchial and inguinal 
biospy sites were quite similar histologically 
and considered to be a malignant fibrous 
xanthoma. The radiotherapist offered the 
opinion that this might be a well differentiated 
fibrosarcoma with a histiocytic response. 

The patient was started on a course of radia- 
tion therapy without benefit. Atelectasis of the 
right lower lobe developed and was followed 
by the appearance of small pulmonary meta- 
static nodules. The recurrent lesion in the left 
inguinal region continued to grow. The patient 
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was started on chemotherapy but expired in 
April, 1969. 

Autopsy revealed the cause of death to be 
massive tumor within the trachea extending 
into the right mainstem bronchus. Multiple 
metastatic nodules were present throughout 
the lungs. The mass in the left groin had ex- 
tended through the abdominal wall and lay 
adjacent to the descending colon. Final his- 
tologic diagnosis was malignant fibrous xan- 
thoma. 


DISCUSSION 


Solitary tumors of histiocytes and fibrous 
tissue occur in both children and adults 
(Table їп). These have generally been 
known as xanthomas, xanthogranulomas 
and histiocytomas. When the histiocvte, 
which is a facultative fibroblast as well as 
a phagocyte, is associated with consider- 
able fibrous tissue, the tumor has also been 
termed fibrous xanthoma, sclerosing he- 
mangioma, dermatofibrosarcoma  protub- 
erans, and recurrent dermatofibroma.® 

There is no unanimity as to the nature of 
these tumefactions.5:95-1913.1417 Some xan- 
thogranulomas of the retroperitoneum and 
mesentery are inflammatory, while others 
appear to be histiocytic tumors capable of 
metastasizing." O'Brien and Stout!" re- 
viewed 979 examples of fibrous xanthomas 
and dermatofibrosarcoma protuberans and 

7 cases of giant cell tumors and villono- 
dular synovitis of soft tissues. Of the 1,516 
cases, 53 were selected as potential malig- 
nant tumors on a histologic or clinical 


Taste III 


TUMORS OF HISTIOCYTES 


Histiocytoma 

Xanthoma 

Xanthogranuloma 

Fibrous xanthoma 

Dermatofibroma protuberans 

Fibrous xanthoma of synovium 

Giant cell tumor of tendon sheath 
Pigmented villonodular synovitis 
Pigmented villonodular bursitis 
Pigmented villonodular tenosynovitis 
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basis. Of these, 15 proved to be definitely 
malignant. 

It is apparent, therefore, that a small but 
definite number—about т per cent—of ap- 
parently benign fibrous xanthomas behave 
in a malignant fashion and that there are 
no reliable criteria by which these may be 
initially distinguished. 


SUMMARY 


The histiocyte is derived from the retic- 
ulum cell and is a member of the reticulo- 
endothelial or reticulohistiocytic system. It 
Is capable of enzymatic production, phago- 
cytosis of bacteria, lipids, erythrocytes, 
cellular and foreign debris. It is also a fac- 
ulative fibroblast. 

It participates in systemic diseases such 
as metabolic histiocytosis, malignant his- 
tiocy tosis, and histiocytosis- X. 

It is also the principal cell in many gran- 
ulomatous diseases including endogenous 
lipid pneumonia of lung and xanthogran- 
ulomatous pyelonephritis of kidney. Mala- 
coplakia also appears to be a type of histio- 
cytic granuloma. 

Localized neoplastic or reactive tumor 
of skin, subcutaneous tissue, lung, medias- 
tinum, retroperitoneum, synovium, bursa 
and tendon sheath have been variously 
termed histiocytoma, fibrous xanthoma, 
xanthogranuloma, xanthofibroma, giant cell 
tumor, pigmented villonodular synovitis, 
bursitis and tenosynovitis. A very small 
percentage of these apparently benign le- 
sions are capable of metastasizing. 


3705 East Colfax Avenue 
Denver, Colorado 80206 
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THE CENTRAL X-RAY BEAM IN STEREOTAXIS* 


By JOHN L. FOX, M.D. 


WASHINGTON, D.C. 


ITH the advent of stereotaxic surgery 

of the brain and spinal cord, neuro- 
surgeons and radiologists have had to pay 
closer attention to various optical phe- 
nomena of x-radiation. These phenomena 
include parallax, geometric distortion, mag- 
nification, image density and phenomena 
which become critical when one attempts 
to transfer measurements from x-ray film 
images to a probe-guide located in the 
stereotaxic frame. An understanding of 
these phenomena implies а consideration 
of what has been called the central x-ray 
beam. 

In the majority of the literature con- 
cerned with the stereotaxic procedure refer- 
ence is made to “the central x-ray beam" 
implying that this is represented by one and 
only one straight line in space.! One then 
may conclude erroneously that there is only 
one possible "central x-ray beam" arising 
from the x-ray tube and that it is the one 
that is somehow oriented to tae axis of the 
x-ray tube or its collimator. In our own 
recent article on the subject of geometric 
phenomena in stereotaxis the phrase was 
used.? It became obvious to us what is 
axiomatic to physicists: there is an infinite 
number of “central” x-ray beams emanat- 
ing from the activated x-ray tube anode. 
This being true we should be able to prove 
to ourselves that the stereotaxic frame 
supporting the patient's head and probe- 
guide can be aligned with an x-ray tube 
such that 2 defined points of the frame can 
be made to intercept a "central x-ray 
beam" regardless of the position, within 
limits, of the frame in relation to any axis 
of the x-ray tube itself. Note that the word 
"central" now becomes defined in relation 
to the stereotaxic frame (not the x-ray 
tube) in that it is that particular x-ray 


beam which happens to pass through both 
defined points on the frame. 
METHOD 

Most sophisticated stereotaxic frames 
have 2 points which require alignment with 
a central x-ray beam. We shall call one (the 
center of) a circle and the other (the center 
of) a cross, whose images are to be super- 
imposed on the x-ray film. This particular 
study used a portion of the Todd-Wells 
stereotaxic frame set up in front of an x- 
ray tube (Fig. 1). 

The observer placed the frame at any 
position in front of the x-ray tube and ad- 


justed the frame (or tube) until the circle 


and cross were superimposed with the 
rotating anode of the x-ray tube. This was 
accomplished easily in a couple of minutes 
by the observer simply sighting with his 
eve along a line estimated to pass through 





lic. 1. Foreground. Portion of Todd-Wells stereo- 
taxic frame containing 2 defined points (center of 
radiopaque circle and center of radiopaque cross 
in plastic supports) for alignment with an x-ray 
beam pathway. Background. X-ray tube in usual 
metal encasement with cone. Aluminum filter re- 
moved but anode not seen clearly in this view. 


* From the Neurosurgical Section of the Veterans Administration Hospital and the George Washington University School of Med- 


icine, Washington, D. C. 
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the circle and cross and adjusting the 
attitude of the frame until the (inactive) 
anode of the x-ray tube could be seen as 
superimposed visually. (For stricter accur- 
acy one can make the sighting using a 
surveying telescope.) The only restriction 
was that the frame could not be located 
beyond the zone of radiation barred by the 
cone and metal encasement of the x-ray 
tube. If the observer could see the anode, 
his eye obviously was in the zone of po- 
tential radiation. 

Then an x-ray film was placed just be- 
yond the stereotaxic frame and perpendicu- 
lar to the central x-ray beam axis and 
a roentgenographic image of the frame 
obtained. This was done at то different 
positions in space by moving the stereo- 
taxic frame and keeping the x-ray tube 
stationary. Figure 2 demonstrates the 
observer's view of the circle and cross 
superimposed upon the illuminated anode. 
Note that in this instance the stereotaxic 
frame is located in the right periphery of 
the zone of radiation and 1s nowhere near 
the imaginary line (BG in Fig. 3) passing 
through the center of the x-ray cone. In this 





тс. 2. Observer's view of x-ray tube anode (brightly 
illuminated by cathode filament) after circle and 
cross in Figure 1 are superimposed visually on the 


anode. This view represents the pathway of an 
x-ray beam selected as “the central x-ray beam" 
in this case, even though the x-ray cone and tube 
are “aimed” far to the side of the stereotaxic frame. 
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Frc. 3. Diagram of set-up in Figures 1 and 2. (A) 
Electron beam from cathode of x-ray tube. (B) 
Rotating anode and source of x-radiation. (C) 
Aluminum filter. (D) Cone. (BE and BF) Periph- 
ery of field of radiation. (BG) Central axis of field 
of radiation (not necessarily the central x-ray 
beam). (BH) X-ray beam selected as the central 
x-ray beam by virtue of the fact that it passes 
from point source B through points X and O on 
the stereotaxic frame. (RS) Stereotaxic frame X-O 
not aligned with any single x-ray beam. 


instance the central x-ray beam is line 
BH in Figure 5. 

In another series of trials in 10 different 
positions the circle and cross were lined up 
with the removable aluminum filter (C in 
Fig. 3) instead of the x-ray tube anode (B 
in Fig. 3) which it covers. X-ray photo- 
graphs again were obtained. 

RESULTS 

In each instance in which the anode was 
visualized directly, the x-ray film revealed 
nearly exact superimposition of the circle 
and cross (Fig. 4), regardless of the posi- 
tion of the stereotaxic frame within the 
limits described. When the aluminum filter 
in front of the anode was used as the 
sighting target, accuracy was not quite as 
exact and the picture illustrated in Figure 
5 was usually obtained, the cross still al- 
wavs being well inside the smaller circle. 

DISCUSSION 

This study is a by-product of our re- 
search in a new method of stereotaxis 
utilizing a biplane television system.“ 
Such a system requires coaxial alignment 
of a central x-ray beam with the central 
optical axis of the television camera for 
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photograoh of part of 


тс. 4. Example of x-ray 
stereotaxic frame after alignment in Figure 2 was 


carried out. 


each plane. In arriving at a simple method 
of etfecting this alignment we found that 
an x-ray beam easilv could be determined 
as the "central x-ray beam" if it passed 
through the cross and circle. Furthermore 
this now points out a rapid method of 
making this determination just prior to 
of the patient for stereotaxic 
'geon simply adjusts 


positioning 
brain surgery; the surge 
the stereotaxic frame and x-rzy tube until 
he can sight down an axis (Fig. 2) which 
him simultaneously to see the 
circle, the cross, and the x-ray tube anode 
or the 
other words, the x-ray tube is not exactly 
aimed at the stereotaxic frame but rather 
the stereotaxic frame is aimed at the anode 
of the x-ray tube. Now he will be certain 
of alignment verified by x-ray filming (Fig. 
4, or 5). Repeated trial and error x-ray 
filming is #of necessary. 

In Figure 3 lines BF, BG, BH, and BE 
all qualify as a central x-ray beam if the 
circle and cross lie in one of them. Note 
that line RS does not qualify unless the 


allows 





aluminum filter covering it. In 
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x-ray tube is moved so that line RS can 
intercept the anode at B. Line BG may be 
the central x-ray beam but there is no 
constraint requiring that it be. A perusal 
of any text on the physics of radiology will 
ccn£rm that B in Figure 3 is a point source 
of radiation which emanates in all direc- 
tions but which may be blocked in certain 
directions by protective metal encasement.? 
Within the limits of this restriction any of 
an infinite number of x-ray beams may be 
selected as the central x-ray beam, the 
choice depending upon which linear path- 
wav between the circle, cross, and anode is 
selected by the physician. 


SUMMARY 


A common misconception is that there 
exists only one possible "central x-ray 
arising from the x-ray tube and 
that it is the one that somehow is oriented 
to the axis of the x-ray tube or its colli- 
nator. However, the following axiom in 
radiology is emphasized: emanating from 


beam" 


Fic. 5. Example of x-ray photograph of a part of 
stereotaxic frame after alignment in Figure 2 was 
carried out with x-ray anode covered by aluminum 
filter. 


Vor. 110, No. 1 
a point source of radiation (the x-ray tube 
anode) is an infinite number of x-ray beams, 
any one of which may be selected as “the 
central x-ray beam." In stereotaxis the 
particular beam selected will be that one 
which traverses a pathway from the x-ray 
tube anode through 2 defined points on the 
stereotaxic frame. 

This pathway can be selected prior to 
the stereotaxic procedure by sighting 
through these 2 points and adjusting the 
x-ray tube and/or stereotaxic frame until 
these points visually superimpose on the 
x-ray tube anode or its aluminum filter. 
Regardless of the gross position of the 
stereotaxic frame with respect to the x-ray 
tube, within limits, the 2 defined points 
will have their roentgenographic images 
superimposed on the x-ray film. 


The Central X-Ray Beam in Stereotaxis 
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NEW CROSS COMPRESSION FORCEPS FOR 
CAROTID ANGIOGRAPHY* 


By K. FRANCIS LEE, M.D.f 


PHILADELPHIA, 


E compression forceps has been 
devised in order to avoid radiation 
exposure to the operator during carotid 
angiography. In this communication, a new 
type will be illustrated. 


TECHNIQUE 


This compression forceps measures ap- 


proximately 25 cm. in length, and has 
adjustable compression plates in both 
limbs. A coiled spring is attached to the 


limbs which have serrated surfaces on their 
dorsal aspect. The strength of the coiled 
spring can be adjusted by changing the 
position of its attachment on the serrated 
limbs of the forceps (Fig. 1). 

The patient's neck is examined, and the 
level of carotid bifurcation is palpated and 
marked with ink. The forceps is then ap- 
plied to the patient's neck and the carotid 
artery Is compressed against the cervical 
spine by means of the compression plate 
with adequate angulation. The forceps is 
compressed further manually until the 
carotid pulsation distal to the forceps is 





Vic. т. Compression forceps for carotid angiography: 
(a) a supporting plate; (b) a compression plate; 
(c) a coiled spring; (d) a serrated spring rest; and 
(e) a forceps lock. 


* From the Department of Radiology, 
T Associate Professor of Radiology. 


Thomas Jefferson University 


PENNSYLVANIA 


not palpable. The forceps is instantly 
locked and remains in place during an- 
giography (Fig. 2, 4 and B). Immediately 
following angiography, the forceps is un- 
locked and removed from the neck. During 
the application of the forceps, the operator 
stays behind the shield in order to avoid 
radiation exposure 

The time of compression of the carotid 
artery with this technique varies from 5 
to Io seconds. 

A little practice is required to obtain con- 
sistently good results with this method. 


DISCUSSION 
If one carotid artery is compressed, the 
pressure gradient of the compressed artery 
and its cerebral branches becomes lower 


than the gradient on the noncompressed 
side. In the presence of a normally func- 





. (4 and B) The compression forceps is in 
place during carotid angiography. 


Hospital, Philadelphia, Pennsylvania. 
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tioning circle of Willis, the cerebral artery 
circulation flows to the compressed side. 

The cross compression technique in ca- 
rotid angiography is based on this principle 
and is frequently employed for the pre- 
operative work-up of Berry aneurysms. If 
ligation of the carotid artery is contem- 
plated, bilateral cross compression carotid 
angiography is required to determine 
whether there is adequate cross circulation 
in the cerebral hemispheres. 

Adequate cross filling of the cerebral 
vessels frequently occurs with contralateral 
compression of the carotid artery. This pro- 
vided an excellent comparison study in the 
anteroposterior view without subjecting 
the patient to an additional carotid punc- 
ture on the opposite side. 

We routinely perform cross compression 
angiography in our institution whenever 
any parasellar mass lesion is suspected. 
Subtle abnormality of the middle cerebral 
arteries can be best evaluated by com- 
parison of the vessels in the anteroposterior 
projection. 

The best results of cross compression 
technique can be obtained by means of 
digital compression, because during the 
manual compression one can actually feel 
cessation of the carotid pulsation when the 
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carotid artery is firmly compressed against 
the cervical spine. The only disadvantage 
of the digital cross compression is the un- 
necessary additional radiation exposure to 
the angiographer. This exposure problem is 
compounded in busy neuroradiologic in- 
stitutions where the cross compression tech- 
nique is frequently employed. 


SUMMARY 


A new cross compression forceps for ca- 
rotid angiography 1s presented. 

The indications for cross compression 
angiography are briefly discussed. 

With the use of this forceps, one can 
eliminate radiation exposure to the oper- 
ator during cross compression angiography. 

This forceps has been used also for disten- 
tion of the lymphatic channel in lym- 
phography.! 


Department of Radiology 

Thomas Jefferson University Hospital 
11th and Walnut Streets 
Philadelphia, Pennsylvania 19103 
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TELEVISION FLUORODENSITOMETRY* 


A SIMPLE AND RAPID METHOD FOR THE EVALUATION 
OF IMAGE INTENSIFIER-TELEVISION SYSTEMS 


By NORMAN R. SILVERMAN, M.D.,t and GÖRAN HYLANDER, E.E.t 


MALMO, SWEDEN 


Wim the great acceptance of tele- 
vision as the method of choice for 
viewing the output of image intensified 
fluoroscopy, equally great effort has been 
made to determine the most accurate 
method for objective analysis of the per- 
formance of these systems. Several mathe- 
matical models have been suggested and of 
these, modulation transfer function anal- 
ysis remains widely оѕеа.1—10.12-417 As the 
image intensifier-television chain is em- 
ployed increasingly for physiologic data 
acquisition, the need for objective eval- 
uation of the system and accurate adjust- 
ment of the system becomes even more 
critical.14.11.5.16 The use of television fluo- 
rodensitometry offers a simple and rapid 
approach to the solution of these problems 
using only the equipment required for den- 
sitometric data acquisition. 


MATERIAL AND METHOD 


For these experiments, the densitometric 
information was obtained using the method 
described in earlier works.!57* The com- 
posite video signal and the vertical syn- 
chronization timing pulse of the television 
system were coupled to an oscilloscope* so 
that the Z-axis voltage of one horizontal 
raster in the television scan frame was dis- 
played. The resulting curve plotted on the 
screen of the oscilloscope is that of radio- 
graphic density versus spatial displacement. 
Throughout these experiments the follow- 
ing fluoroscopic equipment was employed. 
An Elema-Schónander Triplex Angiomatic 


* Tektronix No. 545. 


Generator, No. 1003 was coupled to a 
Siemens Pantoskop 2 diagnostic fluoroscopy 
unit. А Siemens Biangulix-Rapid high 
speed x-ray tube with a 100 mm. diameter 
anode was in place below the examination 
table. Only the small (0.6 mm.) focal spot 
was used for our work. The image inten- 
sifier was a Siemens Sericon 10/6 inch 
unit, and this was coupled to the Siemens 
television chain consisting of a Vidicon 
camera (625 lines) coupled to a 14 inch 
monitor. The radiographic factors were 
limited in such a way that the operational 
capacity of the image intensifier and the 
television camera were not a limiting factor. 
For the experiments demonstrated in the 
examples shown below, the factors were 
74 Кур. and o.8 ma. Evaluation of the image 
intensifier-television system was performed 
in the following manner: A single raster was 
chosen from the center of the television 
scan and a curve of the density distribution 
was recorded with Polaroid film from the 
screen of the oscilloscope. A raster was then 
chosen 1 inch from the top of the television 
image and recorded. This was repeated with 
a raster I inch from the bottom as well. 
When the best possible density distribution 
was obtained from adjustment of the vari- 
ous components, analysis of the ability of 
the system to transmit information was 
performed. A thin lead foil phantomf 
(Fig. 1) with spaces of varying width was 
used for the remainder of the experiments. 
Phantoms of similar nature have been used 
in multiple evaluations of this type and 


T Optiker Funk, Erlangen, West Germany. 
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found suitable.*.5:9. Density curves were 
obtained with the television chain and the 
image Intensifier in predetermined modes of 
excellent and poor adjustment to demon- 
strate the ability, or lack thereof, of the 
system to transmit information. 


RESULTS 


Figure 2/7 demonstrates the irregularity 
of transmission that was present on the 
initial evaluation of the test system. It was 
necessary to adjust factors in both the 
television chain and the image intensifier 
to obtain the curve shown in Figure 27. 
While not perfectly symmetric, there is a 
marked improvement in the shape of the 
curve, indicating more homogeneous den- 
sity transmission, and an improvement in 
the signal to noise ratio 1s apparent. In 
Figure 3, Æ and В the density curves ob- 
tained from the upper and lower portions 
of the television image are demonstrated. 
While more symmetric than the center 
raster, there is a difference 1n amplitude 
between the lines that is not equal when 
compared to the center line. We were un- 
able to make any adjustments which would 
correct this difficulty and the possible 
significance of this finding will be discussed 
briefly in a following section. 





FIG: T. 


The phantom, photographically enlarged, from 
which the sinusoidal density curves are obtained. It is 
constructed from lead foil, ṣo micra thick, in which 
lines varying from 0.4 to 2.5 lines per millimeter are 
etched. Other models of similar construction are 
available which have a continuous spacial spectrum. 
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When the imaging system had been as 
well adjusted as was possible, maladjust- 
ments were introduced into the system to 
demonstrate their effects on the informa- 
tion transfer capabilities of the system. 
These are seen in Figure 4, 4-E. Figure 5, 
A and B demonstrates the changes ac- 
companying magnification when the image 
intensifier is changed from the то inch to 
the 6 inch mode. 

The degrading effects of these maladjust- 
ments are easily recognized and appropri- 
ate modulation transfer function calcula- 
tions would graphically demonstrate this 
fact. We have chosen to ignore this mode 
of presentation for reasons which we will 
describe below. 


DISCUSSION 


In their communication, Moseley, Holm, 
and Low" demonstrated clearly that a com- 
posite modulation transfer function curve 
could be obtained for an entire image 
intensifier-television chain, 1f one excluded 
the monitor stage. Their use of the com- 
posite video signal presented curves of ex- 
cellent quality which depict the density 
distribution over the entire surface of the 
image intensifier, and hence, an average 
value for the ability of the system to trans- 
mit information. Holm? had postulated the 
curve that would be obtained from a single 
raster, but he did not demonstrate this 
finding in his preliminary paper. Since the 
single raster technique is the foundation for 
physiologic data acquisition using tele- 
vision fluorodensitometry, it seemed rea- 
sonable to apply it to the important prob- 
lem of image intensifier-television system 
performance analysis and adjustment. 

While curves such as the ones demon- 
strated above could, with the proper 
phantom, be used for the calculation of 
modulation transfer function, we feel that 
this is an unnecessary waste of time for 
any individual machine. There is no doubt 
that if one wishes to compare the informa- 
tion transferring ability of one system 
with another, then modulation transfer 
function curves will give an objective cri- 


FIG: 2. 


(4) Transmission irregularities are demonstrated 
by the asymmetry of the density curve obtained 
from the image intensifier-television system. The 
fluoroscopic shutters were fully opened. 

(B) An improvement in the symmetry of the 
density distribution and in the signal to noise ratio 
is noted following adjustment of the video gain, the 
television camera beam and the focus of the image 
intensifier. 


terion of good quality. If line spread func- 
tion is used as well, then most imaging 
systems can be adequately described with 
respect to this problem.'?-* However, when 
the question is how well any one system is 
transmitting information, then the actual 
calculation of the modulation transfer 
function curve is probably a needless ex- 
penditure of professional time. When one 
views the density curves presented on the 
face of the oscilloscope with a critical eye, 
one quickly learns to evaluate the changes 
in amplitude of the density signal with 
respect to spatial interval. While this may 
not have the ease using the entire video 
scan, 1t has been quite easy using the curve 
derived from a single raster. It is, therefore, 
equally easy to recognize maladjustments 
in the information chain and corrections 
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can be made while the density curve is 
simultaneously displayed on the oscillo- 
scope. This gives the service engineer a 
quick and ready reference for the objective 
evaluation of his adjustment procedure. 
One might suggest that calculation of the 
modulation transfer for function will give a 
standard reference against which 
tinuing performance evaluations of the 
same system could be made. This is true 
but one need only 
photograph the density curve on the oscil- 
loscope screen when proper adjustment is 
obtained. By recording the radiographic 
factors on the photograph, it is a simple 
matter to duplicate these factors for re- 
peat evaluations and the curves of the 


con- 


unnecessarv, since 


o 


FIG. 3. 

(4) The density curve obtained from a single 
raster I inch from the top of the television scan. 

(B) The curve from a raster 1 inch from the bot- 
tom of the television scan. These curves are both 
more symmetric than the curve from a center raster 
(Fig. 24) and their width is decreased due to the 
circular format of the television scan. The difference 
in amplitude between this curve and that in 4 could 
not be corrected by any adjustments of the system. 


density can be readily compared. A review 
of several important works concerning the 
calculation of modulation transfer function 
and line spread function is included in the 
bibliography.?5.5.5-11.17 

Since it was impossible for us to obtain 
a completely symmetric density curve over 
the center of the image intensifier surface, 


Fic. 4. 

(4) The density curve obtained from the phantom 
with proper adjustment of the image intensifier and 
the television system. 


(B) The curve obtained with the image inten- 
focus No. 1 fully deflected to the 
O-right position and excessive beam to the Vidicon. 

(C) Electron focus No. 2 fully deflected to the 
O-right position and excessive beam to the Vidicon. 


sifier electron 


(D) Vidicon out of focus, with the image inten- 
sifier well adjusted. 

(E) Excessive gain to the Vidicon. There has 
been an improvement in contrast of the most widely 
spaced lines without a corresponding improvement 
in the highest spatial frequency group. Hence, the 
modulation transfer function curve would show a 
more rapid drop than would be found with the den- 
sity curve in Figure 34. 
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ic. 5. 

(4) The density curve obtained with the image 
intensifier-television chain properly adjusted and in 
the 10 inch mode. 

(B) In the 6 inch mode, the degree of magnifica- 
tion is apparent. There is no appreciable loss in 
ability of the system to transmit information. The 
phantom was fixed in the center of the image inten- 
sifier input phosphor field, which suggests that this 
portion should be used in densitometric measure- 
ments employing this technique. 


the possible causes of this problem must 
be examined. We have not vet completed 
the work in this area and it remains an 
area of uncertainty. The most obvious and 
easily correctable cause would be a mal- 
alignment of the x-ray tube and the image 
intensifier. In the demonstration above, 
this was not the case. Since the orientation 
of the x-ray tube was perpendicular to the 
axis of the television scan, “heel effect" 
cannot be the cause. When one considers 
the discrepancy in transmission between 
the top and bottom scan lines however, heel 
effect may play an important role. The 
orientation of the x-ray tube placed the 
anode at the bottom of the television scan 
and the difference noted 1n the transmission 
fits nicely into this theory. We have in- 
adequate data at this time to confirm or 
refute this possibility. Finally, it is possible 
that inhomogeneity of the density may be 
due to irregularities in the coating of the 
input phosphor or, much less likely, the 
output phosphor of the image intensifier. 
[t is in these areas that we are continuing 
our investigations, and the results will be 
the subject of a later presentation. 

The inability to explain many of the 
causes of irregular density transmission 
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does not prevent the use of this technique 
for evaluation and adjustment of image 
intensifier-television systems. This work 
does bring into sharp focus the fact that 
physiologic data acquisition requires the 
best system adjustment possible. The 
inhomogeneities of transmission point out 
the need to use only the center-most por- 
tion of the image intensifier when one is 
interested in accurate densitometry. Per- 
haps equally important is the need to main- 
tain a fixed field size and geometry through- 
out any given densitometric experiment. 
Within this framework, television fluoro- 
densitometry can play an important role 
in the work of both radiologist and pro- 
fessional service engineer. 


SUMMARY 


Television fluorodensitometry provides 
a simple and accurate objective measure- 
ment of the ability of an image intensifier- 
television system to transmit information. 
The need for the calculation of modulation 
transfer function curves is discussed with 
respect to this technique. 


N. R. Silverman, M.D. 

Department of Radiology 

University of California 
School of Medicine 

San Diego, California 92105 
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ULTRASONIC DETECTION OF CAVITATION 
AT CATHETER TIPS* 


Ву F. W. KREMKAU, М.5.,ї К. GRAMIAK, M.D.,f E. L. CARSTENSEN, Pu.D.,¢ P. M. 
SHAH, M.D.,§ and D. H. KRAMER, M.D.$ 


ROCHESTER, NEW YORK 


ONTRAST techniques have recently 

been applied to ultrasound cardiog- 
raphy for the purpose of identification of 
the cardiac chambers. The contrast effect 
has been obtained with a varietv of sub- 
stances ranging from phvsiologic saline so- 
lution to the patient's blood (reinjected into 
the heart). The contrast effect is transient, 
lasting long enough to permit identification 
of one side of the heart, but not long enough 
to pass through the pulmonary circulation 
or the systemic capillaries. It is seen as a 
multitude of echoes which fil the in- 
jected cardiac chamber (Fig. 1). There is 
no patient reaction during the contrast ef- 
fect. Joyner’ is credited with first having 
used this technique in the study of the mi- 
tral valve. Subsequently, Gramiak and 
Shah? used this technique for the identifica- 
tion of the aortic root. Further use of the 
contrast injection technique was made in 
another study to establish the chamber 
anatomy of the heart and to study intra- 
cardiac shunting, the configuration of in- 
ternal cardiac structures, and the functional 
anatomy of certain disease states. 

The purpose of this investigation has 
been to determine which of 3 mechanisms 
is responsible for this ultrasound contrast 
effect: (1) acoustic impedance difference be- 
tween blood and the injected fluid; (2) tur- 
bulence resulting from the injection; or (3) 
production of miniature bubbles (cavita- 
tion) at the catheter tip as a result of the 
injection. 

The experimental techniques center 
about the ultrasonic study of in vitro injec- 


tions in a plastic chamber, using fluids of 
different acoustic impedance and various 
flow rates producing turbulence as well as 
cavitation. Static pressure applied to the 
chamber was used to separate the contri- 
bution of cavitation from that of turbu- 
lence and acoustic impedance difference. 
Only the echoes produced by bubbles 
should be reduced by increased pressure. 
The results clearly implicate cavitation as 
the primary source of echoes. 
ULTRASONIC TECHNIQUE 

Reflection of ultrasound occurs at inter- 
faces between media of differing acoustic 
impedance. In clinical use, short bursts (1 
to 2 microseconds) of ultrasonic energy are 
emitted by a transducer held in contact 
with the skin. The interval between gen- 
eration of the pulse of ultrasound and the 
arrival of the echo is a measure of the depth 
of the reflecting surface. A high pulse rep- 





lic. 1. Contrast effect obtained by the rapid injec- 
tion of 5 cc. of saline solution into the left ven- 


tricular outflow tract. The contrast echoes are 
contained by the ventricular septum above and 
the mitral valve below. Clearing of the contrast 
effect is slow because of aortic insufficiency. 


* Presented at the Seventeenth Annual Meeting of the Association of University Radiologists, San Francisco, California, May 


8-10, 1969. 
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Fic: 2. 


Plastic test chamber, ultrasonic transducer 


(left) and microphone (above). Inflow is on the 
right, through the short catheter. The large out- 
flow tube also connects to a reservoir through 
which pressure in the chamber can be controlled. 


etition rate (200 to 2,000/sec.) permits ac- 
curate and detailed recording of the posi- 
tion of rapidly moving structures such as 
the valves of the heart. 

The echo pattern is usually displayed on 
the face of an oscilloscope by either of 2 
methods. “А” mode shows the returning 
echoes as spikes which move back and 
forth on the X axis as the depth of the re- 
flecting surface changes and is used for the 
identification of echo patterns. The height 
of a peak is proportional to the amplitude 
of the returning signal. The motion of the 
reflecting surfaces is generally recorded in 
“B” mode. In this mode, the echoes pro- 
duce intensity modulation of the oscillo- 
scope beam such that the “А” mode spikes 
are converted to points. Strong signals pro- 
duce intense points of light whereas weaker 
signals are diminished in brightness. The 
position of points on the X axis indicates 
the location of the echo sources. Their 
movement can be recorded by various 
means to produce time-motion records. 


EXPERIMENTAL EQUIPMENT 

The transparent plastic test chamber 
used for propagation of ultrasound in 
liquids under various static pressures and 
injection flow rates is shown in Figure 2. 
Fluids were injected into the chamber 
through a short catheter with a bore of 
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0.93 mm. The chamber measured 10 cm. 
in length and 2.5 cm. in height and width, 
giving a volume of 62.5 cc. Figure 3 illus- 
trates the complete experimental system. 

A Cordis injector model number 974-6 
provided injection volumes of 2 to 80 cc. 
with injection pressures up to 800 psi and 
a signal that indicated the time and length 
of the injection. An outflow tube from the 
test chamber was connected to a reservoir 
tank with a volume of about 1,000 cc. A 
compressor, connected to the reservoir 
tank through tubing, provided positive 
static pressures in the tank and test cham- 
ber. 

The sounds associated with the injection 
were detected bv a Maico contact micro- 
phone and filtered by a Krohn-Hite band 
pass filter model 310-C with the band pass 
set at 10-20 KHz and passed through a 
Sanborn heartsound preamplifier model 
350-1700B. 

The ultrasonic transducer was placed 
against the end of the chamber opposite 
the catheter tip and the heart sound micro- 
phone was placed on the side of the cham- 
ber over the catheter tip (Fig. 2). 

A Physionic VT-500-CA-M ѕотаѕсоре 
with a 2 MHz transducer was used to 
make all the ultrasonic recordings. Obser- 
vation of the echo pattern was carried out 
in "A" mode continuously through the 
operation period on a Tektronix tvpe £64 
oscilloscope. Simultaneouslv, the same ul- 





Fic. 3. Experimental system: (a) Ultrasonic gener- 
ating and recording apparatus; (b) preamplifier 
and filter for recording cavitation sounds; (c) res- 


ervoir tank for fluid outflow and pressure regula- 
tion; (d) compressor; (e) injector; and (f) plastic 
test chamber. 
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trasonic information was displayed in “B” 
mode on the upper beam of a Tektronix 
type 565 dual beam oscilloscope. The lower 
beam was used in multi-trace operation bv 
means of a type 3374 Tektronix four-trace 
preamplifier. This permitted simultaneous 
recording of a time marker, an injection 
signal, and of cavitation sounds produced 
by the injection. Permanent records of the 
combined ultrasonic and injection data 
were made on 35 mm. film by means of a 
Fairchild oscilloscope record camera, type 
321-A. 

'The sensitivity setting of the ultrasound 
receiver preamplifier was maintained con- 
stantly at 6.0 (maximum setting 10.0). The 
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Fic. 4. “А” mode display of experimental echo pat- 
terns. (4) The upper panel depicts the water filled 
chamber under static conditions. (B) The lower 


panel was recorded during a rapid injection of 


water. The numerous echoes arising within the 
chamber were measured against the oscilloscope 
screen scale (1 division = 1 cm.). 
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ECHO AMPLITUDE vs. INJECTION FLOW RATE 
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lic. 5. Injections of distilled water and 1 molar 


sucrose solution into distilled water. At low flow 
rates the difference between 1 molar sucrose solu- 
tion and distilled water injection is due to the 
difference in their acoustic impedances. The in- 
crease in echo amplitude at higher flow rates 15 
due to cavitation. 


estimation of the amplitude of the ultra- 
sound echoes was made visually from the 
“А” mode display (Fig. 4, 4 and В) and 
expressed in average signal height (range 
o-8 cm. on the oscilloscope screen scale). 


RESULTS 
WATER, SALINE SOLUTION, AND SUCROSE 
SOLUTION EXPERIMENTS 

When distilled water was injected into 
distilled water, no echoes could be detected 
below a flow rate of 3,500 cm./sec. (24 
cc./sec.).* Higher flow rates were accom- 
panied by the production of echoes within 
the chamber (Fig. 5), an audible hiss, and a 
visible jet (Fig. 6). The chamber cleared of 
echoes immediately following cessation of 
injection. A pressure of § psi applied to the 
chamber during injection eliminated the 
echoes, hiss, and visible jet during similar 
injections (Fig. 7). 

Tap water injected into tap water pro- 
duced echoes, the hiss, and visible jet at 
slightly lower flow rates (3,200 cm./sec. or 


* 'The injection flow rate is described as a fluid velocity at the 
catheter tip or a fluid volume flow rate. They are related as fol 
lows: 

volume flow rate 
fluid velocity 2 —— ———., 


\ 


where А = catheter tip агеа= 6.8X 10 ? cm.?. 





Fic. 6. Close-up of test chamber during injection of 
water into water. The intense visible jet and its 
distal diffusion were accompanied by an audible 
hiss and reflection of ultrasound. 


22 cc./sec.) and above. Small bubbles ap- 
peared in the chamber and lingered for 
about 1 to § seconds, following injection. 

When physiologic saline solution was 
injected into physiologic saline solution, the 
results were similar to those obtained with 
distilled water. 

А temperature difference of 20 
tween the injected fluid and the chamber 
contents produced no additional echoes. 

The acoustic impedance difference be- 
tween I molar sucrose solution and dis- 
tilled water is 0.21 X10? gm./cm."sec.f 
The injection of т molar sucrose solution 
into distilled water produced echoes with 
an average amplitude of 1 cm. at injection 
flow rates up to 3,500 cm./sec. (24 cc./sec.) 
(Fig. 5). Above this flow rate, the echo 
amplitude increased to 5 cm. and the hiss 
and visible jet were present. The addition 
of 25 psi chamber pressure reduced the 
echo amplitude to 1 cm. (Fig. 7) and this 
could not be reduced further by the ap- 
plication of additional pressure. At this 
pressure the hiss and visible jet disap- 
peared. 

The injection of 1 molar sucrose solution 
into 1 molar sucrose solution produced no 


be- 


+ The amplitude of sound wave reflections due to mixing of 
fluids of differing acoustic impedance would be a function in- 
volving more than just the impedance difference of the fluids. 
However, qualitative predictions of reflection amplitudes can be 
made on the basis of the impedance difference. 
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echoes at flow rates below 3,500 cm./sec. 
(24 cc./sec.). Above this flow rate an av- 
erage echo amplitude of 4 cm. was ob- 
served. The echoes produced at this time 
were also pressure sensitive. 


BEEF BLOOD EXPERIMENTS 


The chamber was filled with citrated 
beef blood. Saline solution, bubble free 
indocyanine green solution, blood, and $o 
per cent hypaque were used as the injected 
media and all produced essentially the same 
results. At a flow rate of 3, 
(20 cc./sec.) echoes with an average ampli- 
tude of 5 cm. were present in the chamber 
(Fig. 8). When the flow rate was increased 
to 4,000 cm./sec. (27 cc./sec.) the average 
echo amplitude increased to 7 cm. and a 
hiss could be heard. At all How rates, $ small 
visible bubbles were produced in the 
chamber and they tended to last indefi- 
nitely. For a flow rate of 3,200 cm. 
(22 cc./sec.) a chamber pressure of 30 psi 


ооо ст. / ѕес. 





sec. 


$ The minimum flow rate used was about 2, cm./sec. 


I4 CC./Sec.). 


ECHO AMPLITUDE vs CHAMBER PRESSURE 
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chamber pressure in the distilled water injection 
implicates bubbles (cavitation) as the echo origin. 
The persistence of low amplitude echoes under 
high pressure conditions during 1 molar sucrose 
solution injection separates the contribution of 
acoustic impedance difference from that of cavita- 
tion. Turbulent flow present in the distilled water 
injections made at chamber pressures over 5 psi 
resulted in no detectable echoes. Flow rate for 
1 molar sucrose solution 4,000 cm./sec.; for water 


4,200 cm./sec. 
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lic. 8. Comparison of echo amplitude obtained 
during injection into blood and distilled water. 
The high echo amplitude obtained from blood at 
low flow rates results from stable cavitation. The 
abrupt increase at more rapid flow rates is from 
transient cavitation. 


reduced the echo amplitude to 1 cm. (Fig. 
9). 
DISCUSSION 

For the purpose of this presentation, 
acoustic impedance can be considered to be 
the product of the density of a medium and 
the sound velocity in that medium. The 
source of echoes obtained during injections 
into the chamber cannot be attributed 
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Fic. 9. The injection flow rate into blood was main- 
tained at 3,200 cm./sec. while the chamber pres- 
sure was varied. The greater pressure required to 
reduce the echo amplitude in the blood-filled 
chamber is probably due to the presence of larger 
and more numerous bubbles resulting from stable 
cavitation. 
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solely to differences in acoustic impedance 
of the fluids utilized, since injection of 
water into water, I molar sucrose solution 
into 1 molar sucrose solution and blood 
into blood all produced echo sources in the 
chamber at sufficiently high How rates. 


An acoustic impedance difference of 
0.21 X 10? gm. /cm.?-sec. resulted in a 1 cm. 
average amplitude signal during injections 
of 1 molar sucrose solution into water. A 
smaller average amplitude signal should be 
obtained from injections of saline solution 
into blood since the acoustic impedance 
difference 1s smaller (0.13 Хто? gm./cm.? 
-sec.). Therefore, acoustic impedance dif- 
ference is a small contribution to the total 
echo amplitude observed in clinical con- 
trast echocardiography. 

Sound reflection may occur at the boun- 
daries of moving fluid layers” or in areas of 
turbulence.” Meisner and Rushmer,! using 
photographic techniques, were able to 
demonstrate turbulence bevond a constric- 
tion at flow rates as low as 8 cc./sec. We 
estimate that the tip velocity in their 
investigation was in the vicinity of 150 
cm./sec. These flow rates were exceeded in 
our experiments with water and no echoes 
could be detected that might originate 
from turbulence or moving fluid lavers. In 
these experiments, care was taken to main- 
tain constant flow rates when static pres- 
sure in the chamber was altered. In cases 
where echoes were observed with water, the 
echo amplitude could be driven to zero bv 
static pressure even though the turbulent 
flow continued unchanged. 


The fact that the echoes produced in our 
study by injection can be reduced by in- 
creasing the environmental pressure in the 
chamber is the strongest evidence that 
bubbles represent the primarv echo source. 
Increasing static pressure reduces sound 


reflection from bubbles in 3 wavs: 


1. Increasing pressure reduces bubble 
formation. 

Increasing pressure reduces the size of 
any bubbles that are formed by com- 


دا 


one second a 
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Vic. то. Time-motion record of echoes obtained by 
injection into blood (above) and water (below). 
The top of each panel represents the transducer 
position on the end of the chamber while the 
bottom shows the inflow end (see Fig. 2). The 
time and duration of the injections are shown by 
the loss of the 60 cycle signal (injection). Sounds 
arising within the chamber are demonstrated 
(microphone). Note the persistence of echoes pro- 
duced at the stable cavitation flow rate of 3,200 
cm., sec. in the blood filled chamber and the lack 
of cavitation sounds. The water-fillel chamber 
shows typical transient cavitation at a flow rate 
of 4,200 cm. sec. accompanied by a cavitation 
hiss. Both studies were made at atmospheric pres- 
sure. 


pressing the gas inside the bubbles. 
This decreases the sound scattering 
cross section of the bubbles. 
Increasing pressure increases the 
speed with which bubbles redissolve 
or collapse. 


زی 


The ultrasonic method appears to be 
ideally suited for the detecticn of bubbles 
since the gas-liquid interface ~epresents an 
efħcient reflector.® Heisig and Mitchell’ 
have described an industrial ultrasonic 
bubble detector. Using ult-asound, gas 
bubbles have been detected in the venous 
system of animals in experimentally pro- 
duced bends!!! as well as in the heart 
following intravenous injection.’ 

In gas-rich media, such as blood, cavitat- 
ing flow rates are much lower than those 
for gas-poor media. The observed bubbles 
persist for periods in excess of 10 seconds 
(Fig. то) and probably contain gases which 
have been removed from the blood by the 
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low pressures associated with the flow 
(Bernoulli effect). After formation, the 
bubbles leave the low pressure region and 
return their gases to the liquid by diffusion. 
This relatively slow process, called stable 
cavitation, accounts for the observed per- 
sistence of bubbles in blood. With higher 
flow rates and resulting lower pressures, 
trarsient cavitation* occurs. The bubbles 
which are formed under these circum- 
scances collapse rapidly when removed 
from the low pressure zone. Shock waves 
accompany the collapse giving rise to the 
hiss of transient cavitation. 

Cavitation depends upon the presence of 
ruclei in the medium to initiate bubble 
formation.? It would appear that blood is 
an ideal medium for stable cavitation be- 
cause of its high gas content and probable 
high availability of cavitation initiating 


nuclei. 
In clinical angiocardiography, injection 
rates in excess of 20 cc./sec. are common 


and are therefore probably all accompanied 
by cavitation. The volume of gas produced 
is difficult to assess. In general, the con- 
crast effect obtained with 2 cc. of indo- 
evanine green solution (containing foam 
jue to mixing procedure) is considerably 
zreater than that obtained by cavitating 
blood in the heart with the injection of 
10 cc. of saline solution or blood. The 
amount of foam visible in a typical syringe 
of indocyanine green is probably less than 
I per cent (0.02 cc.) of its total volume. We 
therefore conclude that the total volume of 
bubbles generated during intracardiac cavi- 
tation results in 0.02 сс. of gas or less. 

Bove et al." suggest that there is a po- 
tential hazarc of air embolism associated 
with intracardiac cavitation. Our experi- 
ence suggests that the volume of gas gen- 


Stable and transient cavitation are frequently called gas and 
vapor cavitation respectively in the literature. The use of the 
term vapor cavitation implies a knowledge of the mechanism of 
the rapid formation and collapse of bubbles in a liquid. Since, in 
fact, very little is known of these processes and, further, since the 
mechanisms are of little importance in the present study, we 
prefer to use the phenomenologic terminology introduced by 
Flynn.’ 
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erated during intracardiac cavitation is 
extremely small and probably no more 
hazardous than intracardiac injections of 
foam-containing indocyanine green which 
have been used for many cardiac output 
studies without evidence of gas emboliza- 
tion. 


CONCLUSION 


An ultrasonic contrast effect has been 
produced in living subjects by the intra- 
cardiac injection of liquids at rapid rates. 
The present study shows that these con- 
trast echoes represent numerous small gas 
bubbles produced by the injection. The 
flow rates required to produce these bubbles 
in blood are below those associated with 
transient cavitation. Turbulence, tempera- 
ture difference, and fluid acoustic imped- 
ance differences have been investigated and 
found to produce echo sources which are 
probably not significant in the clinical 
setting. The echoes produced experiment- 
ally could be reduced by an increase in the 
environmental pressure, strongly suggest- 
ing that bubbles represent the primary 
echo source. Clinical angiocardiographic 
studies use flow rates which are great 
enough to cause bubble formation. In our 
experience this degree of intracardiac bub- 
ble formation is not accompanied by any 
evidence of gas embolization. 


F. W. Kremkau, M.S. 

Department of Electrical Engineering 
University of Rochester River Campus 
Rochester, New York 14627 
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UNEVENTFUL PERFORATION OF A CORONARY AR- 
TERY DURING SELECTIVE ARTERIOGRAPHY* 


A CASE REPORT 


By LUIS B. MORETTIN, М.р. and JOHN M. WALLACE, М.Р. 


GALVESTON, TEXAS 


E HAVE recently observed a re- 

markably uneventful perforation of 
a branch of the left coronary artery occur- 
ring during selective coronary arteriog- 
raphv. Because we are unaware of the re- 
ported occurrence of such a complication, 
the details of this case are presented. 


REPORT OF A CASE 


T.C., a 44 year old male, had been followed 
in our clinic for 10 years prior to the present 
admission in November, 1969. The diagnosis 
of rheumatic heart disease with aortic valve 
involvement had been made several years be- 
fore. He had occasional anginal pains precipi- 
tated by exercise and intercourse. There was 
electrocardiographic and roentgenographic evi- 
dence of left ventricular enlargement. On aus- 
cultation there were systolic and diastolic 
murmurs over the aortic area. A typical Austin- 
Flint murmur was heard over the cardiac apex. 
A loud ventricular gallop was also present. 
Right and left heart catheterization performed 
on November 10, 1969, revealed the presence of 
moderately severe aortic insufficiency without 
significant stenosis. The cardiac output and 
cardiac index as determined by the dye dilution 
technique were within normal limits. The aortic 
pressure was 174/48 mm. Hg with a mean of go. 
The left ventricular pressure was 174/0 with 
an end diastolic of 26. It was recommended that 
a coronary arteriogram be obtained prior to 
aortic valve replacement in order to rule out 
the presence of significant lesions of the coronary 
arteries which may have contributed to or caused 
the patient's angina. 

On November 12, 1969, a selective coronary 
arteriography was performed using the tech- 
nique described by Judkins.? The examination 
was performed by 2 residents in radiology, 
under theclosesupervision by oneofus (L.B.M.). 


А No. 5 (medium size) coronary catheter was 


introduced without difficulty into the left cor- 
onary artery. A test dose of 2 cc. of 76 per cent 
meglumine diatrizoate was injected by means of 
a mechanical injector with a pressure of 150 psi. 
Immediately following the injection and as the 
contrast agent disappeared from the vessels, a 
crescent shaped collection of contrast substance 
with ill defined borders remained lateral to the 
left aortic cusp from which it was separated by a 
distance of approximately 1.5 cm. The tip of 
the catheter was then withdrawn from the 
coronary artery into the left coronary cusp. A 
spot roentgenogram was obtained to demon- 
strate the collection of contrast substance and 
its relation to the aortic cusp (Fig. 1.4). The 
patient did not complain of any symptoms and 
only when questioned referred to slight “‘tight- 
ness” in the precordium. The electrocardio- 
gram remained unchanged without evidence of 
myocardial injury or arrhythmia. The aortic 
pressure was constantly monitored and re- 
mained unchanged. At this time it was felt that 
extravasation of contrast substance had ос- 
curred. Because of the good flow through the 
vessels and the size and shape of the collection 
of radiopaque agent, it was felt that the injec- 
tion was not subintimal. Considering the ab- 
sence of symptoms or apparent untoward 
effects, it was decided to continue with the 
examination. The catheter was then reintro- 
duced in the left coronary artery taking con- 
siderable care to avoid excessive penetration of 
the catheter tip. A total of 8 injections of 6 сс. 
each were then made again utilizing a me- 
chanical injector with a pressure of 150 psi. 
Single spot roentgenograms and a 35 mm. cine 
study were obtained in multiple projections in 
order to visualize the entire left coronary sys- 
tem. With each successive injection the amount 
of extravasated contrast substance increased 
slightly (Fig. 1, B-D). There were no further 
symptoms. The electrocardiogram and pressure 


* From the Departments of Radiology and Internal Medicine, University of Texas Medical Branch, Galveston, Texas. 
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Fic. 1. Roentgenograms of 4 different injections. Left anterior oblique projection. Left coronary artery. 
(4) Following the initial test dose the catheter tip has been removed from the left coronary artery and 
placed in the left coronary cusp. A crescent shaped collection of contrast substance persists in the epicar- 
diac surface of the heart (solid arrows). It is not in close proximity to the left aortic cusp. (В) A second 
injection shows its relation to the branches of the left coronary artery, w hich appear otherwise normal. 
(C) The walls of the diagonal branch are seen as a negative shadow outlined by the contrast substance out- 
side (open arrows) and inside of the vessel. (D) The amount of extravascular contrast substance increased 


following the next injection. 


tracings remained stable. The entire left coro- 
nary system was well visualized and revealed 
no significant obstructing lesions (Fig. 2, 1-С). 
'The aortic valves were heavily calcified. Finally 
a small injection was again made into the left 
coronary cusp in order to evaluate its relation- 
ship to extravasated contrast substance. 
Several attempts were made to catheterize 


the right coronary artery but they were un- 
successful. 

The extravasated contrast material was re- 
absorbed rapidly and 30 minutes after the 
completion of the examination it had dis- 
appeared almost completely. (Fig. 2D). The 
patient still complained of only a slight soreness 
in the chest. A 12 lead standard electrocardio- 
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lG. 2. (4) Right anterior oblique projection. (B) Left anterior oblique projection. The size of the opaque 
collection continues to increase and extends anteriorly. (C) The left aortic cusp is outlined and intact. 
(D) Spot roentgenogram obtained 30 minutes arter the completion of the examination. The contrast sub- 
stance has been almost completely reabsorbed. A small collection still remains (open arrows). 


gram was done which revealed no changes fram 
tracings obtained before the procedure. Phys- 
ical examination and laboratory data including 
enzyme studies also remained unchanged. 

The patient underwent open heart surgery 


on November 21, 1969, at which time the aortic 
valve was replaced by a Starr-Edwards pros- 
thetic valve. At operation a flat collection of 
clotted blood of approximately 8 cm. in di- 
ameter was noted in the epicardiac surface of 
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the heart after elevating the left atrial appen- 
dage. It was centered around the area of the 
bifurcation of the left coronary artery. The 
tissues were somewhat friable in the region of 
the partially organized hematoma. Because of 
local conditions no attempt was made to iden- 
tify the actual site of the extravasation. There 
was no evidence of blood or adhesions in the 
pericardial cavity. The aortic valve cusps and 
the immediate supravalvular portion of the 
aorta were carefully inspected and failed to 
reveal any evidence of perforation or intimal 
damage. 


DISCUSSION 


Coronary arteriography by the percu- 
taneous femoral approach is gaining in- 
creasing popularity. The ease with which 
intubation of the coronary arterles is 
achieved as well as the stability of the 
catheters within the orifices of the coronary 
arterles 1s responsible for this increasing 
popularity. The over-all incidence of com- 
plications by this method does not appear 
to be different than with the method 
originally described by Sones and Shirey.® 
A report of 2 cases of subintimal injection 
in the left coronary artery also occurring 
with the percutaneous femoral technique 
has recently appeared.! Both of these cases 
had significant immediate complications 
consisting of chest pain, ventricular fibrilla- 
tion and signs of mvocardial damage. Our 
case differs from those previously reported 
in that there was extravasation rather 
than subintimal injection of the contrast 
material. What is most remarkable is that 
no untoward effects from such extravasa- 
tion were apparent, either immediately or 
following the examination. The absence of 
symptoms and serious effects is due to the 
fact that the extravasation, unlike a sub- 
intimal injection, did not result in a signif- 
icant reduction of the caliber of the in- 
volved vessel. Bleeding was apparently self 
limited and of small magnitude. It should 
also be noted that the examination was 
carried to completion, providing important 
information regarding the absence of hemo- 
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dynamically significant lesions of the cor- 
onary system which may have altered a 
surgical procedure. This is the first time 
that we encountered a local complication 
in approximately 200 cases of selective 
coronary arteriography. For the past 2 
years we have been utilizing mechanical 
injections with pressures of 150 psi. With 
our injection system, this allows the delivery 
of approximately 6 cc. of contrast sub- 
stance in 1 second. Although we cannot 
exactly determine the cause of the perfora- 
tion, we suspect that the considerable 
elasticity and plastic memory of the cath- 
eter may have exerted sufficient force to 
cause the perforation. No structural ab- 
normalities of the walls of the coronary 
arteries were noted. The presence of aor- 
tic insufficiency may have contributed to 
the perforation. The wide pulse pressure 
and the increased stroke volume with the 
resulting bounding pulsations of the aorta 
and the coronary artery could conceivably 
have exerted unusual stresses upon the 
catheter and the wall of the coronary vessels 
so as to cause excessive penetration and 
perforation. Inadvertent perforation by the 
wire used for the insertion of the catheter 
can be ruled out in this case since it was 
removed under fluoroscopic control while 
the catheter tip was located high in the 
ascending aorta. 

We find selective coronary arteriography 
by the percutaneous femoral technique 
using the catheters introduced by Judkins 
a very valuable and much simpler method 
than others we have tried, but we would 
like to call attention to the occasional ex- 
cessive penetration of the catheter tip with- 
in the lumen of the main coronary artery. 
This penetration tends sometimes to carry 
the tip of the catheter rather forcefully into 
the anterior descending or circumflex 
branches. This tendency, aided by the 
force with which the loop of the left coro- 
nary catheter tries to resume its natural 
closed configuration, may be sufficient to 
traumatize the coronary vessels. This case 
illustrates one of the possible complications 
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from these characteristics of the left coro- 
nary catheter. 


SUMMARY 


A case is reported in which perforation 
of a branch of the left coronary artery 
occurred during selective coronary arteriog- 
raphy. The mishap was remarkably un- 
eventful and not attended by any compli- 
cations. Surgical confirmation of the per- 
foration of the coronary artery was ob- 
tained. 

The probable causes and their relation 
to the patient’s condition and the physical 
properties of the catheters are discussed. 


Luis B. Morettin and John M. Wallace 


SEPTEMBER, 1970 


Luis B. Morettin, M.D. 
Department of Radiology 
University of Texas 
Medical Branch 
Galveston, Texas 77550 
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THE NEURORADIOLOGIST AND THE EAR 


ECENT advances in Neuroradiology 

have included excellent radiographic 
visualization of fine arterial and venous 
structures of the posterior fossa. Hypo- 
cycloidal tomography with cuts at 1 mm. 
intervals enabled Valvassori! to pioneer 
the rebirth of knowledge of the anatomy 
of the ear by roentgenographic methods. 
Using the Polytome, he showed the impor- 
tance of anteroposterior and lateral views 
to demonstrate the internal auditory canal 
and meatus, whereas a slight obliquity of 
the petrous bone was optimal for demon- 
stration of the cochlear and oval window. 
Hanafee eż al? recently emphasized to- 
mography, using the basal projection, to 
adequately demonstrate the internal audi- 
tory canal. 

Regardless of which projection or to- 
mographic device is employed, a kvp. in 
the range of 60-75 and a relatively high 
mas. are necessary to achieve good detail. 

The Neuroradiologist, although well 
versed in the pneumography and arteri- 
ography of the posterior fossa, has begun to 
incorporate this additional otologic study 
in his methodology. Thus he is combining 
two separate disciplines and hopefully will 
make advances that a radiologist without a 
neurologic background would find difficult 
to achieve. 

Otologic problems, such as cholesteato- 
mas associated with perforation and oto- 
sclerosis, are important to recognize ra- 
diographically, especially in establishing a 
differential diagnosis between conductive 
and neurosensory hearing loss. Otologists 
state that these diseases are easily diag- 
nosed clinically, but the extent of these 
lesions, as regards to attic or antral in- 

! Valvassori, G. E. The radiological diagnosis of acoustic 
neuromas. „М.А. Arch. Otolaryng., 1966, 83, 582-587. 

? Hanafee, W. N., Gussen, R., and Rand, R. W. Laminography 


of the mastoid in the basal projection. Am. J. Roexrorxor., Rav. 
THERAPY & NUCLEAR MED., 1970, 770, 111-118. 


volvement by cholesteatomas, or cochlear 
and ossicular damage by otosclerosis, is 
well documented by tomography. Also, the 
best definition of the jugular foramen is 
obtained by anteroposterior and lateral 
tomograms of the petrous bones at the 
level of the posterior semicircular canals. 

Jugular venography and carotid angi- 
ography will assist in evaluating glomus 
jugulare tumors. 

An important field in which the Neuro- 
radiologist has a decisive role is the early 
detection of an acoustic neuroma. This 
requires a special technique. Valvassori? as 
well as Hitselberger and Hause! have 
adequately described this technique which 
necessitates the use of a small amount of 
pantopaque inserted into the lumbar sub- 
arachnoid space. The patient is placed on 
the roentgenographic table in the lateral 
decubitus position with the involved side 
down, tilting him approximately 35° Tren- 
delenburg, in order to fill the involved 
cerebellopontine angle cistern, to visualize 
the lesion. 

Wilner and co-workers? have recently 
published a series, using 3 ml. of panto- 
paque injected into the lumbar subarach- 
noid space; after maneuvering the opaque 
material under fluoroscopic control into the 
abnormal cerebellopontine angle, they have 
obtained cross-table anteroposterior and 
supine tomograms of the ear structures. 

Many additional observations concern- 
ing the diagnosis of cerebellopontine angle 
tumors are noted. Acoustic neuromas which 
are intracanalicular or slightly extracana- 
licular may cause substantial neurosensory 

3 Valvassori, G. E. The diagnosis of acoustic neuromas. Sem. 
Roentgenol., 1969, 4, 171-177. 

* Hitselberger, УУ. E., and Hause, УУ. F. Acoustic neuroma: 
the adaptation of polytomography and iophendylate to the early 
diagnosis of acoustic tumors. Am. Surg., 1967, 33, 791-796. 

5 Wilner, Н. I., Fenton, T. L., Eyler, W. R., and Knighton, 


R. S. Tomographic evaluating of the internal auditory canal 
using positive contrast material. Radiolozy, 1970, 95, 95-99. 
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hearing loss, without producing elevation 
of cerebrospinal fluid protein. Patients may 
have neurosensory hearing loss without 
tinnitus or vertigo and still have a small 
acoustic tumor. These tumors can be found 
in adolescent or adult patients without any 
other clinical signs of neurofibromatosis. 

The simplicity of the use of 1-3 ml. of the 
positive contrast material in diagnosing 
small acoustic neuromas, makes this the 
method of choice in our experience. This 
small amount prevents any loss of visuali- 
zation of detail of the meatus or canal. One 
can quantitate the size of the extracanali- 
cular portion of the tumor, and thus aid in 
the surgical approach made by the neuro- 
surgeon or otologist. The study can be ob- 
tained on an outpatient basis, with the use 
of steroids given to the patient following 
the test being helpful in preventing head- 
aches. The small amount of contrast ma- 
terial collects and remains in the lumbar 
subarachnoid space, permitting the re- 
study of suspected cases that are not diag- 
nosed initially. We still do not know the 
exact growth rate of an acoustic neuroma, 
although no report of a tumor appearing 
within one year after an initial negative 
study is found in the literature. 

Fluoroscopic control is essential in man- 
euvering the contrast material from the 
lumbar subarachnoid space into the af- 
fected cerebellopontine angle. This is to 
prevent confusion with a high spinal cord 
tumor, low brainstem or anterior cerebel- 
lar mass which may present with 8th nerve 
involvement. 

Acoustic neuromas are usually smooth, 
rounded tumors and leave a similar im- 
pression. upon the positive contrast ma- 
terial. Recently, we have noted a case 
where the normal side filled with contrast 
material, but the clinically abnormal side 
had no contrast material enter the af- 
fected cerebellopontine angle region. At 
surgery arachnoidal adhesions were found 
on the abnormal side. Thus arachnoiditis 
can occur unilaterally as well as bilaterally, 
and is a definite pitfall in interpretation. 
All cases in which a smooth cap was pres- 
ent, had a tumor. Bilateral tumors are 
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very rare, and if neither cerebellopontine 
angle cistern fills with contrast material, 
arachnoiditis is more likely than bilateral 
tumors. We have had no false negative 
results. 

Angiography has helped mostly in ex- 
cluding a cerebellopontine angle menin- 
gioma and in visualizing the anterior in- 
ferior cerebellar artery which may be dis- 
placed by a mass near or in the acoustic 
canal. A small cerebellopontine angle 
tumor may not show a significant arterio- 
graphic change. 

Pneumoencephalography with accom- 
panying tomography of the cerebellopon- 
tine angle cisterns 1s a worthwhile sub- 
stitute or adjunct to the early diagnosis. 
The morbidity is usually greater, however, 
and outpatient as well as follow-up studies 
on questionable intracanalicular lesions, 
are not obtainable. 

The choice of type of contrast study 
obviously depends on the experience of the 
physician. A more difficult problem is 
whether a patient with a negative tomo- 
gram of the canal, should have any further 
studies? Conversely, should a patient 
showing a positive tomogram with destruc- 
tion or enlargement of the canal, have 
further investigation? 

Rarely do we proceed with a contrast 
study in the absence of positive plain film 
roentgenographic changes unless the clin- 
ical evidence is extremely suspicious. On 
the other hand, some cases exhibiting very 
wide internal canals, even with asymmetric 
enlargement, have had negative contrast 
studies. The extent of the mass is also de- 
termined by the contrast study. 

In summary, the past several years have 
shown definite progress in the early diag- 
nosis of cerebellopontine angle tumors, as a 
result of increased knowledge of the radio- 
graphic determination of ear pathology. 
The trained Neuroradiologist, skilled in 
the use of contrast material, contributes 
immeasurably to this important progress. 

Н. I. Witner, M.D. 


Department of Radiology 
Harper Hospital 

3825 Brush Street 
Detroit, Michigan 48201 
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DOUGLAS SHELDON KELLOGG, M.D. 
1899-1969 


К. DOUGLAS S. KELLOGG, retired 
Colonel, U. S. Army Medical Corps, 
died on October 20, 1969 at the age of 70. 
Dr. Kellogg was born May 3, 1899 in 
Minneapolis, Minn. He received his pre- 
liminary education in Sioux City, Iowa 
and obtained his B.S. degree in 1923 from 
the University of Illinois. He received his 
M.D. degree from the University of 
Illinois College of Medicine in 1925 and 
served his internship at the Seattle General 
Hospital in 1924-1925. 


After a competitive examination, he re- 
ceived a regular army commission as Ist 
Lieutenant, Medical Corps in 1925. He 
graduated from Medical Field Service 
School at Carlisle Barracks, Pennsylvania, 
in 1926. His first military assignment was 
at Letterman General Hospital, San Fran- 
cisco, California. He had overseas tours of 
duty in Hawai, Germany and New Guinea, 
and during World War II was Commanding 
Officer of the 35th General Hospital, 
stationed in New Guinea. 
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From 1925 to 1945 he had been promoted 
through the ranks from Ist Lieutenant to 
Colonel and received numerous decorations 
during his military career. 

Like manv of the old-time radiologists, 
Dr. Kellogg was attracted to Radiology 
while in the military service, and received 
his radiology residency training under the 
tutelage and preceptorship of Dr. John 
J. Moore at Letterman General Hospital, 
San Francisco, California, from 1926-1927. 
A pioneer military radiologist, Dr. Kellogg 
was mainly interested in diagnostic radi- 
ology, applied all of his efforts in this area, 
and contributed freelv to the radiologic 
literature. An excellent teacher, he was 
instrumental in developing the radiology 
residency programs in the U. S. Army 
Hospitals and served as teacher and pre- 
ceptor to many of the radiologists who had 
their training at the Fitzsimmons General 
Hospital, Denver, Colorado. Dr. Kellogg 
was a keen diagnostician who emphasized 
the differential diagnostic approach in the 
interpretation of roentgenograms. After 
retirement from the military service, he 
continued his radiologic work as a radiolo- 
gist with Radiology Associates in San 
Antonio, Texas. He was a consultant to 
the Texas State Mental Hospital in San 
Antonio, and to the Randolf Field Base 
Hospital, San Antonio. 

Dr. Kellogg 
many medical and radiologic societies and 
was a member of the A.M.A., Texas 
Medical Association, Bexar County Medi- 
cal Society, American Roentgen Ray So- 
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was an active member of 
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ciety, Association of Military Surgeons of 
the U. S., a Diplomate of the American 
Board of Radiology, a Fellow and a mem- 
ber of the Phi Rho Sigma Medical fra- 
ternity. For many years he was an eminent 
abstract editor in the Department of 
Abstracts of the Am. J. RoeNTGENOLOGY, 
Кар. THERAPY & Nuciear MED. This 
work he did with great distinction and 
enthusiasm, until he died. 

Dr. Kellogg was a member of the Chris- 
tian Church. He married Juanita W. 
Bower in Des Moines, Iowa, who survives 
him and is survived by a son Dr. Douglas 
S. Kellogg, Jr. of Atlanta, Ga. and 3 grand- 
sons, Thomas Merritt, James Douglas and 
Paul. He was a devoted family man and 
loved to play golf. One of Dr. Kellogg's 
biggest thrills was his "hole in one" in 
1940, at the Fort Sam Houston Golf 
Course in San Antonio. Dr Kellogg was 
playing golf with his devoted wife, Juanita, 
when he had his fatal heart attack on 
October 20, 1969. He was buried in the 
Fort Sam Houston National Cemetery, 
with full military honors. 

Dr. Kellogg worked and played through- 
out his life, with love and devotion. A 
kindly, quiet and unassuming giant in the 
field of radiology, he will be missed by all 
of his colleagues, and by his many friends 
who are scattered all over the world. 


PETER ХАМСА, M.D. 


University of Texas Medical School 
at San Antonio 

7703 Floyd Curl Drive 

San Antonio, Texas 7822 
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THE AMERICAN RADIUM SOCIETY 
RESIDENT-FELLOW AWARD 


The membership of the American 
Radium Society takes pleasure in announc- 
ing a perennial award to be presented at 
the Annual Meeting of the Society for the 
best paper submitted to the Resident 
Award Committee. 

The purpose of the award is to stimulate 
Residents and Fellows who are preparing 
for a career in the field of oncology to par- 
ticipate either in clinical or fundamental 
investigations in cancer research, and to 
further acquaint those entering this field 
with the functions of the American Radium 
Society. 

1. The Award consists of travel and 
maintenance expenses for the trip to the 
Annual Meeting to be held in Mexico City, 
March 15-18, 1971 plus a certificate of 
Award which will be presented to the 
Author at the meeting. 

2. The paper must be submitted by a 
Resident or Fellow working with or 
sponsored by a member of the American 
Radium Society. 

3. The paper must deal with some phase 
of cancer research. It may be a report on 
clinical studies of patients with cancer, 
basic research on some aspect of cancer, or a 
relevant theoretic dissertation. 

4. The paper must be read by the Resi- 
dent or Fellow at the Annual Meeting of 
the American Radium Society. 

5. The paper must be written by and 
represent primarily the work of the Resi- 
dent or Fellow although he may list one or 
more co-authors. There should be two title 
pages, one containing the name(s) of the 
author(s) and their institution, the other 
the title only. The work should be current 
but need not have been completed entirely 
during this year. 

6. A person who has already completed 
his residency may be a candidate if the 
work was done during his residency training 


and he is no more than one year post 
residency at the time of the Annual Meet- 
ing. 

7. Papers published elsewhere are not 
acceptable as entries for the award. 

8. An original and 4 copies of the com- 
plete paper must be sent to the Chairman 
of the Resident Award Committee. A 200 
word abstract which can be included in the 
Program for the Annual Meeting must be 
included. Each author will receive а post- 
card acknowledging receipt of the paper. 

Manuscripts must be submitted by 
November 15, 1970 to the Chairman of the 
Resident Award Committee, Malcolm A. 
Bagshaw, M.D., Professor and Director, 
Division of Radiation Therapy, Stanford 
University School of Medicine, Stanford, 
California 94305. 


SOUTHERN MEDICAL ASSOCIATION 
RADIOLOGY REFRESHER COURSES, 
POSTGRADUATE INSTRUCTION 

The Sixty-fourth Annual Meeting of the 
Southern Medical Association will be held 
in Dallas, Texas, November 16-18, 1970. 
At that time the Radiological Society of 
North America, in cooperation with the 
Section on Radiology of the Southern 
Medical Association, and as a part of a 
continuing program in Postgraduate Edu- 
cation, will sponsor 5 refresher courses. 

Two of the courses will be presented by 
James J. McCort, M.D., San Jose, Califor- 
nia, “Roentgenology of the Acute Ab- 
domen Including Trauma"— Parts I & II. 
The other 3 courses will be: Edward B. 
Singleton, M.D., Houston, Texas, “Urinary 
Tract Problems of the Pediatric Patient,” 
John A. Kirkpatrick, M.D., Philadelphia, 
Pennsylvania, “Disorders of Aeration in 
the Pediatric Patient," and Eleanor D. 
Montague, M.D., Houston, Texas, “Radio- 
therapy in the Definitive Management of 
Breast Cancer.” 

The instruction sessions will be held at 
the Convention Center in Dallas on Mon- 
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day, November 16 from 1:30 P.M. to 5:00 
p.M.; Tuesday, November 17 from 8:30 
A.M. to 12:00 Noon; and Wednesday, 
November 18 from 1:30 P.M. to 3:00 P.M. 

Attendance is limited to physicians, in- 
cluding graduate students and residents in 
radiology, and medical students certified 
by the Dean of their medical school. There 
will be no registration fee for these courses 
but all who attend must be registered at 
the meeting so that they may be properly 
identified. 

Any comments concerning the courses 
or suggestions for future presentations 
should be directed to the Chairman of the 
Refresher Course Committee: Hillier L. 
Baker, Jr., M.D., Mayo Clinic, Rochester, 
Minnesota 55901. 


POST GRADUATE COURSE IN 
ANGIOGRAPHY, SELECTION OF X- 
RAY EQUIPMENT AND TECHNIQUES 

This course, sponsored by the Depart- 
ment of Diagnostic Radiology, University 
of Alabama School of Medicine, will be 
held Friday and Saturday, October 2 and 
3, 1970, in the Engineering Auditorium, 
1919 South 8th Avenue, Birmingham, 
Alabama. 

The Course Directors are Alberto Barcia, 
M.D., and Benigno Soto, M.D. 

The Guest Faculty includes: Herbert L. 
Abrams, M.D., Boston, Massachusetts; 
William M. Angus, M.D., Ph.D., Philips 
Medical Systems, New York, New York; 
Joseph J. Bookstein, M.D., Ann Arbor, 
Michigan; George D. Davis, M.D., Roches- 
ter, Minnesota; Oskar G. Dunisch, Dr. 
med. h.c., Siemens Corporation, Erlangen, 
Germany; Melvin M. Figley, M.D., Se- 
attle, Washington; Harry W. Fischer, 
M.D., Eloise, Michigan; George Fredzell, 
Ph.D., Elema Schónander, Stockholm, 
Sweden; Donald E. Graves, General Elec- 
tric Medical Systems, Milwaukee, Wiscon- 
sin; Franz J. Hallermann, M.D., Ph.D., 
Corpus Christi, Texas; Daniel G. Law- 
rence, Eastman Kodak Corporation, Roch- 
ester, New York; Sven Paulin, M.D., 
Boston, Massachusetts; Manfred Pheiler, 
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Ph.D., Siemens Corporation, Erlangen, 
Germany; Manuel Viamonte, Jr., M.D., 
Miami Beach, Florida; and Robert E. 
Wayrynan, Ph.D., E. I. DuPont de 
Nemours & Company, Inc., Wilmington, 
Delaware. 

The Local Faculty comprises: Alberto 
Barcia, M.D., Norman P. Deason, Sang 
Y. Han, M.D., William B. Jones, M.D., 
Robert B. Karp, M.D., John W. Kirklin, 
M.D., Clifton K. Meador, M.D., T. 
Joseph Reeves, M.D., and Benigno Soto, 
M.D. 

On Friday, October 2, at 5:00 P.M. 
there will be a tour through the University 
of Alabama Angiocardiographic Labora- 
tories located in the Sixth Floor of Hillman 
Building, 619 South 2oth Street. 

For further information please contact 
Dr. Alberto Garcia, Director, Division of 
Cardiac Radiology, University of Alabama 
in Birmingham, 619 South Nineteenth 
Street, Birmingham, Alabama 35233. 


POSTGRADUATE COURSE IN 
NEURORADIOLOGY 

A Postgraduate Course in Neuroradi- 
ologv will be held under the direction of 
Juan Taveras, M.D., the Mallinckrodt 
Institute of Radiology, Washington Uni- 
versity of Medicine, St. Louis, Missouri, 
October 5-9, 1970. 

This course is designed for radiologists, 
neurologists, and neurosurgeons. The 
course will follow a didactic approach and 
will include discussions on technical, ana- 
tomic, physiologic and pathologic consider- 
ations as well as recent developments in the 
selected major topics. 

In addition, there will be a special half 
day session at which will be discussed all 
recent developments in neuroradiology 
reported at the triennial International 
Neuroradiology Symposium taking place 
this summer in Gothenburg, Sweden. 

The Faculty includes: Sten Cronqvist, 
M.D., Lund, Sweden; David O. Davis, 
M.D., St. Louis, Missouri; Herbert I. 
Goldberg, M.D., Philadelphia, Pennsyl- 
vania; Sadek K. Hilal, M.D., New York, 
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New York; Edward Ralph Heinz, M.D., 
Pittsburgh, Pennsylvania; Irvin I. Krich- 
eff, M.D., New York, New York; William 
H. McAlister, M.D., St. Louis, Missouri; 
Howell S. McCreary, M.D., St. Louis, 
Missouri; D. Gordon Potts, M.D., New 
York, New York; Mannie M. Schechter, 
M.D., New York, New York; Juan Taver- 
as, M.D., St. Louis, Missouri; and Ernest 
H. Wood, M.D., New York, New York. 

All lectures will be given in the conven- 
tion facility of Stouffer's Riverfront Inn. 

For further information and registra- 
tion please apply to Juan Taveras, M.D., 
Director, Mallinckrodt Institute of Radi- 
ology, Washington University School of 
Medicine, 510 South Kingshighway, St. 
Louis, Missouri 63110. 


RADIOLOGY IN OTOLARYNGOLOGY 
AND OPHTHALMOLOGY 

The Department of Radiology of the 
University of Illinois, with Galdino E. 
Valvassori, M.D. as Faculty Coordinator, 
is presenting the Fourth Annual Conference 
on Radiology in Otolaryngology and 
Ophthalmology at the Illinois Eve and Ear 
Infirmary, University of Illinois at the 
Medical Center, Friday and Saturday, 
November 27 and 28, 1970. 

The course will include lectures and 
visual representations by a distinguished 
faculty. 

Enrollment will be limited. 

Further information may be obtained 
by writing to Division of University Ex- 
tension, University of Illinois at the Medi- 
cal Center, 715 S. Wood, Chicago, Illinois 
60612. 


SYMPOSIUM ON CISTERNOGRAPHY 
AND HYDROCEPHALUS 


The Divisions of Nuclear Medicine and 
Neurologic Surgery at Georgetown Uni- 
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versity Hospital will sponsor a 2 day sym- 
posium on radioisotope cisternography and 
hydrocephalus at the Statler Hilton Hotel, 
Washington, D.C., May 6-7, 1971. 

This symposium will bring together 
basic scientists and clinicians interested 
in cisternography and hydrocephalus to 
share the most recent concepts in both 
areas; to define problems in current cister- 
nographic procedures, scan interpretation 
and clinical problems which can be resolved 
by cisternographic procedures; and to out- 
line future research directions. 

The symposium will be organized accord- 
ing to: (1) Basic Physiology—Studies relat- 
ing to the formation, flow and reabsorption 
of cerebrospinal fluid and the alterations 
which take place in hydrocephalus. (2) 
Diagnosis—New techniques, instrumenta- 
tion and radiopharmaceuticals. Special 
problems in computer techniques and 
dosimetry will be covered. Comparison 
between radioisotope and roentgenographic 
procedures will be reviewed. (3) Clinical 
Correlations with Cisternographic Findings 
—Interpretations in both pediatric and 
adult hydrocephalus. The evaluation of 
shunts and the changing dynamics of 
shunting will be covered. Of special im- 
portance will be the prognostic significance 
of cisternography. 

Outstanding investigators from the 
United States and abroad have been in- 
vited to keynote the major areas of dis- 
cussion. Submitted papers dealing with 
these topics are now being received. A 
complete collection of papers from the 
Symposium will be published. 

Abstracts should be sent before Decem- 
ber 1, 1970, to John C. Harbert, M.D., 
Division of Nuclear Medicine, George- 
town University Hospital, Washington, 


D.C. 20007. 
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BOOKS RECEIVED 


ANATOMY AND PuvsioLocv FOR RapioGRAPHERS. 


By C. K. Warrick, M.B., B.S. (Lond.), M.R.C.P., 
F.R.C.S.CE), F.F.R, D.M.R., Radiologist-in- 
Charge, Royal Victoria Infirmary, Newcastle 
upon Tyne; Lecturer in Radiology and Radiologi- 
cal Anatomy, University of Newcastle upon Tyne: 
Advisor in Radiology to No. 1 Regional Hospital 
Board and Honorary Advisor in Radiology to 
Sierra Leone. Third edition. Cloth. Pp. 286, with 
many figures. Price $9.00. Edward Arnold 
(Publishers) Ltd., London. Exclusive U. S. agent, 
The Williams & Wilkins Company, Baltimore, 
Md. 21202, 1969. 

Osteoporosis. Edited by Uriel 5. Barzel, M.D., 
Montefiore Hospital and Medical Center, Bronx, 
N. Y. Cloth. Pp. 290, with many figures. Price, 
$25.00. Grune & Stratton, 757 Third Avenue, New 
York, N. Y. 10017, 1970. 

Rapration Dose AND 
Errecrs. Proceedings of a symposium held at the 
Oak Ridge Associated Universities, Dec. 8-11, 
1969. Sponsored by U. S. Public Health Service, 
Environmental Health Service, Bureau of Radio- 
logical Health and U. S. Atomic Energy Com- 
mission, Division of Biology and Medicine. 
Edited by Roger J. Cloutier, C. Lowell Edwards, 
and Walter S. Snyder. AEC Series No. 20. Paper. 
Pp. 528, with some figures. Price, $3.00. Clearing- 
house for Federal Scientific and Technical In- 
formation, Springfield, Va. 22151, 1970. 
MORTALITY FROM MALIGNANT NEOPLASMS, 1955- 
1965. World Health Organization, Geneva. In 
two parts. Bilingual edition (English and French). 
Paper. Pp. 1,147. Price, $36.00. The American 
Public Health Association, Inc., 1740 Broadway, 
New York, М. Y. 10019, 1970. 

A CROSS-SECTION Anatomy. By Albert C. Eyele- 
shymer, В.5., Ph.D., M.D., Late Professor of 
Anatomy, St. Louis University; and Daniel M. 
Schoemaker, B.S., M.D., Late Associate Professor 
of Anatomy, St. Louis University. Drawings by 
Tom Jones, Late Instructor in Drawing, St. 
Louis University. Cloth. Pp. 215, with many 
drawings. Price, $35.00. Appleton-Century-Crofts, 
440 Park Avenue South, New York, N. Y. 10016, 
1970. 


Bone MINERAL METABOLISM in Cancer. Recent 


Results in Cancer Research; Volume 27. By 
Janusz Szymendera, M.D., Research Assistant in 
Nuclear Medicine, Department of Isotopes, In- 
stitute of Oncology, Warsaw, Poland. Cloth. Pp. 
128, with 43 figures. Price, $8.80. Springer-Verlag 
New York, 175 Fifth Avenue, New York, N. Y. 
10010, 1969. 





Tumors or THE Liver. Recent Results in Cancer 


Research: Volume 26. Edited by George T. Pack, 
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M.D., FA.C.S., Late Attending Surgeon Emeri- 
tus, Memorial Hospital for Cancer and Allied 
Diseases; Clinical Professor of Surgery, New 
York Medical College; and Abdol H. Islami, 
Ph.D., M.D., F.A.C.S., Attending Surgeon and 
Director of Department of Medical Education, 
St. Barnabas Medical Center, Livingston, N. J.; 
Assistant Clinical Professor of Surgery, New 
Jersey College of Medicine and Dentistry, Jersey 
City, N. J. Cloth. Pp. 270, with 175 figures. Price, 
$15.40, Springer-Verlag New York, 175 Fifth 
Avenue, New York, N. Y. 10010, 1969. 


RADIOACTIVE NucLipEs IN MEDICINE AND Brorocy. 


Basic Physics and Instrumentation. By Edith H. 
Quimby, Sc.D., Professor Emeritus of Radiology, 
College of Physicians and Surgeons, Columbia 
University; Sergei Feitelberg, M.D., Late Direc- 
tor, Andre Meyer Department of Physics, The 
Mount Sinai Hospital; and William Gross, Ph.D., 
Associate Professor of Radiology (Physics), Col- 
lege of Physicians and Surgeons, Columbia Uni- 
versity, New York, М. Y. Third edition. Cloth. 
Pp. 390, with 94 figures. Price, $12.50. Lea & 
Vebiger, 600 S. Washington Square, Philadelphia, 
Pa. 19106, 1970. 


Tue PHARYNGOESOPHAGEAL SPHINCTER. By Cos- 


tantino Zaino, M.D., Associate Clinical Professor 
of Radiology, New York University Medical 
Center; Research Associate, Division of Diag- 
nostic Radiology, Montefiore Hospital and Med- 
ical Center; Roentgenologist, Union Hospital; 
Harold G. Jacobson, M.D., Chief, Division. of 
Diagnostic Radiology, Montefiore Hospital and 
Medical Center; Professor of Radiology, Albert 
Einstein College of Medicine; Harold Lepow, 
M.D., Associate Professor of Pathology, Albert 
Einstein College of Medicine; Pathologist and 
Director of Laboratories, Lincoln Hospital; and 
Cahit H. Ozturk, M.D., Attending Surgeon, 
Neillsville Memorial Hospital; Surgeon, Neills- 
ville Clinic Group, Wisconsin. Cloth. Pp. 209, 
with many illustrations. Price, $18.50. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Hl. 62703, 1970. 


Exercises IN DiaoNosric Raprotocy. 1: The 


Chest. By Lucy Frank Squire, M.D., Lecturer, 
Harvard Medical School; Visiting Radiologist, 
Massachusetts General Hospital, Boston, Mass.; 
William M. Colaiace, M.D., Lecturer in Medical 
Science, Brown University; Radiologist, Roger 
Williams General Hospital, Providence, К. L; and 
Natalie Strutynsky, M.D., Assistant Professor, 
Radiology, New York Medical College, New 
York, N. Y. Paper. Pp. 86, with many figures. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa., 1970. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unrrep STATES оғ AMERICA 


AMERICAN RogNrGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Deauville Hotel, 
Miami Beach, Fla: September 29-Octabet 2, 1970. 

AMERICAN Raprum Society 
Secretary, Dr. Jerome M. Vaeth, Saroni Tumor Institute, 
1600 Divisadero St., San Francisco, Calif. 94115. Annual 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Seeretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Hl., November 2g~December 4, 
1970. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: St. Louis, Mo., 
Chase-Park Hotel, March 3o-April 3, 1971. 

SECTION on RADIOLOGY, American MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 20-24, 1971. 

AMERICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Denver, Colo., Dec. 7-11, 1970, 
Denver-Hilton Hotel; Bal Harbour, Fla., June 7-11, 
1971, Americana Hotel; and Dallas, Tex., Dec. 6-10, 
1971, Statler-Hilton Hotel. 

ritten examinations are scheduled in June of each 
year in 12 large centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preceding the one in which the candidate wishes to be 
examined. 

Beginning in 1970 the deadline for receiving applica- 
tions for any examination is Sept. 30 of the year pre- 
c А 

AMERICAN Association oF PHYSICISTS IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical roles 
230 N. Broad St, Philadelphia, Pa. 19102. Annu 
meeting to be announced. 

American SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl К. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 
Fall meeting: Mountain Shadows, Scottsdale (Phoenix), 
Ariz., November 11-13, 1970. 

AMERICAN INSTITUTE or ULTRASOUND IN MEDICINE 
Secretary, F. J. Fry, M.Sc., Bioacoustics Lab., University 
of Illinois, Urbana, 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary- Treasurer, Dr. E. e V. Leslie. Edward $ 
Meyer Memorial Hospital, afa Grider St., Buffalo, N. Y. 
1421$. 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
Meeting: Madrid, Spain in Fall 1973. 

TENTH INTER-AMERICAN CONORESS or RADIOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 
I» University of. Miami School of Medicine, Jackson 

emorial Hospital, Miami Fla. 33136. 

President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. | 

Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 


INTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos- 
pital, 2215 North Cascade Ave., Colorado Springs, Colo, 

0907. 

ALABAMA CHAPTER or ACR 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of Ala- 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

ARIZONA RADIOLOGICAL SOCIETY 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz, 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

SAS CHAPTER OF AMERICAN COLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Wilma С, Diner, Univ. of 
Arkansas Medica? Center, Little Rock, Ark. 72201. Meets 
twice md the Spring Mecting being in conjunction 
with and at the place of the State Medical Association. 

Association or UNIVERSITY RADIOLOGISTS 
Secretary-Treasurer, Dr. Elliott C. Lasser, University 
Hospital of San Diego County, San Diego, Calif. 92103. 
Annual Meeting: Durham, N. C., May 13-15, 1971, wi 
the Duke University and University of North arolina 
Radiology Departments serving, as co-hosts. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets on four Thursday eve- 
nings during the academic year at a time announced in 
early September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 PM. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. m USAH Bad Cannstatt, APO 09154, New York, 
М. Y. Meets quarterly. 

Brockrev RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
Physicist, University of Kentucky, Lexington, Ky. 
405c6. The Society meets once each month during the 
school year. 

Bronx RADIOLOGICAL SOCIETY, NEW Yorn STATE, CHAP- 
а Dr. David В H 600 E 
Secretary-Treasurer, Dr. Davi ruce Hayt, К 
233rd St., Bronx, N. Y. 10466. Meets 4 times a year. 

Brooxiyn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Rubem Pochaczevsky, 300 Skill- 
man Ave., Brooklyn, N.Y. 11211. Meets first Thursday 
of each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert Pirson, 145 High Park Blvd., 
Buffalo, N.Y. 14226. Meets second Monday evening each 
month, October to May inclusive, at University Ciub. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
ACR 
Seeretary-Treasurer, Dr. John L. Gwinn, Childrens Hos- 
pital of Los Angeles, P.O, Box 54700, Los Angeles, Calif, 

& 

Genk VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 Р.м. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month 
October through May. 

CENTRAL OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert J. Mounts, 4520 Summit Ridge 
Rd., Columbus, Ohio 43220. Meets second Thursday in 
October, November, January, and March 1: and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CHICAGO Roentcen Society 
Secretary-Treasurer, Dr. William T. Moss, 250 E. Supe- 
rior St, Chicago, lll. 60611. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Ш. 

CLEVELAND RADIOLOGICAL Society 
Secretary-Treasurer, Dr. James Farmer, 18869 Canyon 
Rd. Fairview Park, Ohio 44126. Meetings at 7:00 P.M. 
on fourth Monday of October, November, January, 
February, March and April. 

COLORADO RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

CONNECTICUT VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

Da ias-Fort WORTH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. V. V. Kirby, 1722 Spring Lake Dr., 
Arlington, Tex. 76010. Meets the 3rd Monday of every 
month at 6:30 P.M., at the Cibola Inn, Arlington, Tex. 

East Bay RADIOLOGICAL Society 
Secretary-Treasurer, Dr. S. Walter Kran, Doctors’ Hos- 
pital of San Leandro, 13855 East 14th St., San Leandro, 
Calif. 94:78. Meets first Thursday each month, Oct. 
aces May, at University Club, Oakland, Calif. 

Easr Tennessee RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

Floripa RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm, Е. Lindsey, 1215 Hodges Dr,, 
Tallahassee, Fla. 32303. Meets twice annually, in the 
spring with the annual State Society Meeting andin the fall, 

Froripa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

GEORGIA RADIOLOGICAL SOCIETY 

CHAPTER OF THE AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Walker Harris, The Medical Center, 
Columbus, Ga. 31902. Meets în spring and fall at Annual 
State Society Meeting. 

GREATER Cincinnati RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Kathe, North Shore Hos- 
pital, Miami, Fla, 33150. Meets monthly, third Wednes- 
day at 8:00 P.M. at various member hospitals, Miami, Fla. 

Greater Sr. Louis Society or RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland Р, Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawan RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Virgil К, Jobe, Jr., 888 South 
King St., Honolulu, Hawaii g6813 Meets third Monday 
of each month at 7130 Р.м. 

Hearty Puysics Society 
Secretary, R. J. Augustine, National Center for Radio- 
logic Health, 1901 Chapman Ave., Rockville, Md. 20852. 
Annual meeting to be announced. 
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Houston RADIOLOGICAL Society 
Secretary, Dr. Kenneth M. Jensen, 1615 St. Joseph Prof. 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, except June, July, August and December, at 
6:00 P.M., at тоз Jesse Н, Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025 

[рано STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 

Ппллхо1ѕ RADIOLOGICAL SOCIETY, Inc. 
Secretary, Dr. C. R. Markivee, 674 North Seminary St., 
Galesburg, Ill. 61401. Meets in the spring and fall. 

Inpiana ROENTGEN SOCIETY, Inc. 
Secretary, Dr. Dale В. Parshall, Elkhart General Hos- 
pital, Elkhart, Ind. 46:14. 

Towa RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL Society 
Secretary Treasurer, Dr. Robert C. Lawson, 310 Medical 
Arts Bidg., roth and Horne, Topeka, Kan. Meets in 
spring with State Medical Society and in winter on call. 

Kentucky CHAPTER, AMERICAN COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Ralph C. Quillin, 1221 S. Broad- 
кау, Lexington, Ky. 40504. Meets in April and Septem- 

er. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 3o, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone ISLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, М. Ү. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Arthur W. Reiter, Saint Luke Hospital, 
2632 East Washington Blvd., Pasadena, Calif. 91107. 
Meets second Wednesday of month in September, 
November, January, April and June at Los Angeles 
County Medical Association Building, Los Angeles, Calif. 

Loursrana-Texas GULF Coasr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bidg., Beaumont, Tex. 77701. 

MAINE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology De- 
partment, St. Mary’s General Hospital, Lewiston, Maine 
04249. Meets in June, September, December and April. 

MARYLAND RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 

MASSACHUSETTS RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Н. Shapiro, Department of 
Radiology, Boston City Hospital, 818 Harrison Ave., 
Boston, Mass. 02118. 

MEMPHIS RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38193. Meets first Monday of each 
month at John Gaston Hospital. 

MIAMI VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 Р.м. at Miami Valley 
Hospital, Dayton, Ohio. 

Micuican Rapiorocicar Society, CHAPTER or ACR 
Secretary, Dr. David Р. Corbett, Harper Hospital, De- 
troit, Mich. 48201. Meets monthly, first Thursday, Octo- 
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ber through May, at David Whitney House, 1010 Antie- 
tam, at 630 P.M, 

Mip-Hubsow Raptorocicar Society 
Secretary Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 р.м,, first Wednesday of each 
month, September to May. 

MILWAUKEE Roentcen Ray Society 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October through May, at University Club. 

MINNESOTA RADIOLOGICAL Society 
Secretary-Treasurer, Dr, Warren L. Kump, 4243 Glen- 
wood Ave. , Minneapolis, Minn, 55422. Meets twice annu- 

ally, fall and winter. 

Мы ыр Srate RADIOLOGICAL SOCIETY, 
ACR 
Secretary-Treasurer, Dr. Ottis С. Ball, 5356 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 P.M. 

Missouri RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Arthur A, Porporis, 
Euclid Ave., St. Louis, Mo. 63108. 

MONTANA RADIOLOGICAL SOCIETY 
Secretary, Dr. Colvin Н. Agnew, Doctor's Building, 1231 
N. 29th Street, Billings, Mont. sgtot. 

NEBRASKA CHAPTER ACR 
Secretary- Treasurer, Dr. Gordon F. Johnson, 4239 Far- 
nam, Omaha, Neb. 68131. Meets third Wednesday of 
each month at 6 p.m. in Omaha or Lincoln. 

Nevapba RADIOLOGICAL SOCIETY 
Secretary, Dr. William G. Arbonies, перне of 
ee St. Mary’s Hospital, Reno, Nev. 

New Excianp ROENTGEN Ray SOCIETY 

Secretary, Dr. Stefan. С, Schatzki, 1:80 Beacon St., 
Brookline Mass. 02146. Meets third Fridas ofeach month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:310 PM. 

New HAMPSHIRE ROENTGEN Ray n 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six ius yearly. 

New Mexico Society or RADIOLOGISTS 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New YORK Rorentcen SOCIETY 
Secretary- Treasurer, Dr. Samuel Н. Madell, 1. E. 82nd St., 
New York, М. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 р.м. 

New York STATE CHAPTER OF THE American COLLEGE 
or RaproLocy, Ine. 

Secretary- Treasurer, Dr. John J. Magovern, 520 Frank- 
lin Ave., Garden City, N. Y. 1153 

NORTH CAROLINA CHAPTER OF АСК. 

Secretary- Treasurer, Dr. James F. Martin, зоо S. Haw- 
thorne Road, Winston-Salem, N. C. 27103. Fall Meeting, 
Mid Pines Hotel, Southern Pines, N. С., Oct. 31, 1970, 
2 PM. 

М№Моһтн Daxora RADIOLOGICAL SOCIETY 
Secretary, Dr. Marshall Landa, 1702 13th St, So, 
Fargo, N. D. «8102. Meets at time of Bde Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norra FLORIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Morris, IH., Department of 
Radiology, Halifax District ‘Hospital, " Daytona Beach, 
Fla. 32015. Meets quarterly in March, June, September 
and December. 

NORTHEASTERN New YORK RADIOLOGICAL SOCIETY 
Secretary, Dr, Herbert F. Reilly, Jr., 12 Sandalwood Rd., 
Scotia, New York 12302. Meets in Albany area on third 
Wednesday of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Seeretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
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cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept., Nov., Jan., March and May at Aldo's Restaur- 
antin Sacramento. 

NORTHWESTERN Оно RADIOLOGICAL Society 
Secretary, Dr. V но}. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Оно STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Haven W, Mankin, The Mercy Hospital, 
şor N. W. rath St., Oklahoma City, Okla. 73103. Meets 
in January, May and October. 

ORANGE COUNTY RADIOLOGICAL SOCIETY 
Secretary, Dr. Roderick A, Silveira, 100 E. Valencia Mesa 
Dr., Fullerton, Calif. 92632. Meets on fourth Tuesday of 
the month, excluding June, July, August, and December, 
at the Orange County Medical Association Bldg. ‚ Orange. 
Calif. 

OREGON RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Clinton В, Sayler, 214 Medical 
Dental Bidg., Portland, Oregon 98205, Meets on second 
Wednesday of month, October through April, at the 
University. Club, Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NORTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert 5. Miller, 13753 5 S.W. 
Farmington Rd.; Beaverton, Oregon 9700 Meets ап. 
nually їп Portland, Oregon, Seattle, W ‘ashington or 
Victoria or Vancoaver, British Columbia, in early May. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
sath St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at с P.M., from October to 
May in Thompson Hall, College of Physicians. 

PrrrsBURGH RoENTGEN SOCIETY 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, 3459 Fifth Ave., Pitts- 
burgh, Pa. 15213. Meets second Wednesday of month, 
October through June, at Park Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jra 4211 39th St., 
N.W., Washington, D. C. 20016. 

RADIOLOGICAL SOCIETY or CONNECTICUT, Inc. 
Secretary-Treasurer, Dr. Carl W. Scheer, i1: Cook 
Ave., Meriden, Conn. обд о. Meetings are held quarterly 

RADIOLOGICAL Society OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 42208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Ciry 
Secretary, Dr. Leo С. Goertz, 155 S. 18th St., Kansas 
City, Kans. 66102. Meets last. Friday of each month. 

Raproroctcat Society or Kansas Crrv 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 

RADIOLOGICAL Society or LOUISIANA 
Secretary, Dr. Lester W. Eavenson, 2700 Napoleon Ave., 
New Orleans 15, La. Meets semiafnually during Loui- 
siana State Medical Society meeting and 6 months later. 

RaproLocicaL Society or New JERSEY 
Secretary, Эг, Sidney Kety ren St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

Raprorocicar SOCIETY or RHODE ISLAND 
Secretary-Treasurer, Dr. David R. Hallman, The Memor- 
ial Hospital, Pawtucket, R. I. 02860. 

Raprorocicar Society or SOUTH DAKOTA 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D. 
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RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY or THE STATE or New YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee Е, Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RICHMOND County RADIOLOGICAL Society 
Secretary, Dr. M. Pinson Neal, Tr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

Rocuestrer RogNrTGEN Ray Socrery, RocHESTER, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocky MOUNTAIN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo. Aug. 20-22, 1970. 

San Antronto-Civitian-Miitrary RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teaching Hospital, 4s02 Medical 
Drive, San Antonio, Texas. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
PM. 

Saw Dieco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Q. Н. Lehmann, $565 Grossmont 
Center Dr. Suite 1, La Mesa, Calif. 92041. Meets first 
Wednesday of each month at the Town & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren M. Russel, Franklin 
Hospital, Castro & Duboce, San Francisco, Calif. 94114. 
Meets quarterly at various hospitals (contact Secretary). 

Santa CLARA County RADIOLOGICAL SOCIETY 
Secretary, Dr. Emory G. West, 285 S. Drive, Mt. View, 
Calif. 94040. Meets monthly at the Santa Clara County 
Medical Association Bldg., 700 Empey Way, San Jose, 

alif. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RabroLocv, MEDICAL SOCIETY or tHe Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 Р.м. 

Section on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. Annual Meet. 
ing: Dallas, Tex., Nov. 16-19, 1970. 

Section on RapioLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George Е. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Sureveporr RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Deauville Hotel, Miami Beach, Fla., September 28, 1970. 

Socigrv or NUCLEAR MEDICINE 
Secretary, Dr. James J. Smith, 140 E. sath St, New 
York, N. Y. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meet- 
ing: Los Angeles, Calif., June 26-July 2, 1971. 

Sours Bay Rapro.ocica Society 
Secretary, Dr. Emerson С, Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month. 
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Soutn CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sovru Dakora RADIOLOGICAL Society 
Secretary, Dr. Donald J. Peik, 1417 S. Minnesota Ave., 
Sioux Falls, 5. Dak. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron С. Fingerhut, 1000 W, 
Carson St., Torrance, Calif. gosoz. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
meeting: Grand Hotel, Pointe Clear, Ala. Jan. 29-31, 1971. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 р.м. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room тоо, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting at the Flagship Hotel on Pier, 
Galveston, Tex. 

Tri-State RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 р.м., Elks Club in Evans- 
ville, Ind. 

UNIVERSITY ОЕ MICHIGAN DEPARTMENT OF RoENTGEN. 
OLOGY Starr MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor, Mich. 

UPPER PENINSULA RADIOLOGICAL Society 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Отан STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Leon M. Neal, St. Benedict’s 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital. 

Vermont RADIOLOGICAL SOCIETY 
Secretary, Dr. John К. Williams, 
Rutland, Vt. 

VIRGINIA CHAPTER oF ACR 
Secretary- Treasurer, Dr. James 5. Redmond, Suite 7 
Medical Center, Lynchburg, Va. 24:01. 

WASHINGTON, D. с., CHAPTER or ACR 
Secretary- Treasurer, Dr. Joan Wohlgemuth, 5021 Sem- 
inary Rd., Alexandria, Va. 22311. 

WASHINGTON STATE RADIOLOGICAL Society 
Secretary- Treasurer, Dr. Paul S. Paulson, тоот Broadway 
Seattle, Washington 98122. Meets quarterly. 

West VIRGINIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. Dennis Kugel, 510-517 Med. 
Arts Bldg. Charleston, W. Va. 25301. Meets concurrently 
with annual meeting of West Virginia State Medical 
Society; other meetings arranged by program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelie, N. Y. 10801. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert E. Douglas, 1209 S. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
year, May and September. 

WYOMING RADIOLOGICAL SOCIETY 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
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Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica. 

Asociación DE RapióLoGos DE CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RapioLocia 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocieDAD DE RaprioLocía DE Ex SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SocrepaD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9. Calle A о-о, Zona t, 
Guatemala. 

Soctepap Mexicana DE Raptiorocía, А.С. 

Coahulia No. 35, México 7, D.F. 
Secretary-General, Dr. Bernardo Serviansky. Meets first 
Monday of each month. 

Socrepap RapioLÓGicA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Soctepap RabiotócicA DE Puerto Rico 
Secretary, Dr. Heriberto Pagán Sáez, Apt. 9387, San- 
turce, Puerto. Rico. Meets second Thursday of each 
month at 8:00 p.m. at the Puerto Rico Medical Associa- 
tion Bldg. in San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


Association or RADIOLOGISTS or THE PROVINCE or QUE- 
BEC 
Secretary, Dr. Pierre Archambault, Hôpital Charle Le 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

BRITISH INsTITUTE or RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN Assoctation oF PHYSICISTS, 
Menicat AND Brorocicar Puysics. 
Honorary Secretary Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. Annual Congress, to be 
announced. 

EDMONTON AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. M. J. Brindle, Fifth Floor, Northgate 
Bldg., 10049 Jasper Ave., Edmonton 15, Alberta, Canada 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facuttry or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. 

Facurry or Raptotocists, ROYAL COLLEGE or SURGEONS 
IN ÍRELAND 
Registrar, Dr. H. O'Flanagan, F.R.C.P.I., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Section or RADIOLOGY OF THE Rovar Society or MEDI- 
CINE (CONFINED ro MEDICAL MEMBERS) 

Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1, En- 
gland. 

CANADIAN Association OF RADIOLOGISTS 
Honorary Secretary, Dr. Е. Robert MacDonald, Associate 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 25, Que., Canada. Annual 
meeting to be announced. 

MONTREAL RADIOLOGICAL STUDY CLUB 
Secretary, Dr. Leonard Rosenthall, Montreal General 
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Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

SECTION or RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. С. М. Jones, Inglis St., Ext. Halifax, N.S. 

Société CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Guy Duckett, 1385 est, rue Jean 
Talon, Montréal, P.Q., Canada. Meets every third Tues- 
day from October то April. Annual meeting: Montreal, 
P.Q., Canada, November 5-7, 1970. 

TORONTO RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September, through May. 

COLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. Т. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SourH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Fral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor А. Afiaiios, Instituto de Radiologia, 
Urqiza 3100, Rosario, Argentina. Meets monthly fon 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

Corécio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario, Céntola, Caixa 
Postal 5984, 520 Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Juan К. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires. Meets first Wednesday evening, 
April through December. 

SociepaD BourviaNA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av, Brigaderio 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:co р.м. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SOCIEDAD CHILENA DE RADIOLOGÎA 
Secretary, Dr. Carlos Vildésola, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month. 

SoCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Raul Fernandez Angula, Calle 43 
No. 44-70 Barranquilla, Colombia. Meets last Thursday 
of each month. 

SoctepaD Equaroriana DE RADIOLOGÎA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 4569, Guaya- 
quil, Ecuador. 

SocrepaD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SocigDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Julio Ormeño del Pino, Instituto de 
Radiología "Cayetano Heredia" Hospital Arzobispo 
Loayza, Lima, Perû. Meets monthly except during Janu- 
ary, February, and March. 

SOCIEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle до f41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SocreDAD DE RADIOLOGÍA DE LA PLATA 
Secretary, Dr. Hiram D. Haurigot. 

Socrepap DE Raprotocfa, CaNckEROLOGÍA ү Fisica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Alejandro Glausiuss, Av. Agra- 
ciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
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da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 
Sociepap DE RoEeNTGENOLOGÍA y Mepicina N 
LA Provincia DE CORDOBA 
Secretary-General, Dr. Lucas С, Di Rienzo, Ave. Grl. 
Paz. 151, Cérdoba, Argentina. 
SOCIEDAD VENEZOLANA DE RADIOLOGÍA 
Secretary-General, Dr. Modesto Rivero González, Apar- 
tado No. 9213 Candelaria, Caracas, Venezuela, Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 





CLEAR DE 


CONTINENTAL EUROPE 


SECOND CONGRESS OF THE EUROPEAN ASSOCIATION OF 
Rapiooey. 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, c/o Holland Organizing Centre, 16 Lange 
Voorhout, The Hague, The Netherlands. Congress 
Meeting: Amsterdam, The Netherlands, June 14-18, 
1971. 

ÖSTERREICHISCHE RoNTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

Société Rovarg BELGE DE RADIOLOGIE 
General Secretary, Dr, Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

Sociéré Européenne DE Rapiotocie PÉDIATRIQUE 
Permanent Secretary, Dr. Jaques Sauvegrain, Hópital des 
Enfants-Malades, 149, rue de Sévres, Paris 15e, France. 

SociéÉTÉ FRANCAISE D'ELECTRORADIOLOGIE MÉDICALE, 
and its branches: Sociéré pu Sup-Ovzsr, DU LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
Noro, DE L'Ouzsr, DE L'EST, ET D'ALGER ET D'AFRIQUE 
pu Norb, Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 

CsskostovENsKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 
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DEUTSCHE RoNTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-K Klinik, Gossler Str. 10, 34 Góttingen, 
Germany. 
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ROENTGEN DIAGNOSIS 
Heap 


OcergsHaw, J. V. The posterior inferior cere- 
bellar arteries: some quantitative observa- 
tions in posterior cranial fossa tumours and 
the  Arnold.Chiari malformation.  C/in. 
Radiol., Jan., 1979, 27, 1-9. (From: Depart- 
ment of Radiology, Regional Medical and 
Surgical Neurology Unit, Walton Hospital, 
Liverpool 9, England.) 


The author reviews the development of the 
technique of vertebral angiography. The vertebral 
angiograms of 110 cases were studied. Fifty were 
normal and 6 were posterior cranial fossa expansive 
lesions. Three cases of Arnold-Chiari malformation 
were included. 

The roentgenologic anatomy of the normal pos- 
terior inferior cerebellar artery is described. Mea- 
surements were made of the position of the apex of 
the cranial loop of this artery in relationship to 
Twining’s line, and the position of the caudal loop 
in relationship to the foramen magnum. 

The tumor cases were divided into 5 subgroups 
with reference to their location in the posterior 
cranial fossa. The measurements of these subgroups 
were treated statistically and summarized in table 
form. 

The apex of the cranial loop of the posterior 
inferior cerebellar artery was not depressed in any 
of the cases, except those with tumor involvement 
of the vermis and adjacent cerebellar hemisphere. 
The displacement of the posterior inferior cerebellar 
artery as a reliable lateralizing sign was confirmed 
by this series. Displacement of the caudal loop of 
the posterior cerebellar artery with herniation of the 
cerebellar tonsils through the foramen magnum is 
discussed in detail. 

The author also discusses the frequency of 
occurrence of bilateral filling of the posterior inferior 
cerebellar arteries.—Fames К. Knapp, M.D. 


OnzNcHaIN, THreopore G., Crank, ROBERT, 
НАХАРЕЕ, Witttam, and WILSON, GABRIEL, 
Complication rate of selective cerebral angiog- 
raphy in infants and children: а compari- 
son with a similar adult series. Radiology, 
June, 1970, 95, 669-673. (Address: William 
Hanafee, M.D., UCLA School of Medicine, 
Los Angeles, Calif. goo24.) 


The authors describe the type and incidence (5 
per cent) of complications in 100 consecutive 
pediatric cerebral angiograms. The age range of the 
patients was from 18 days to 13 years. Of the too 
cases, 98 returned to a status equivalent to the 
preangiographic state within 24 hours. The compli- 
cations included 1 hematoma, 1 vascular complica- 
tion manifested by loss of dorsalis pedis pulsation 


Abstracts of Radiological Literature 


205 


without hematoma, 2 cases of postangiographic 
fever, and 1 death. The death occurred in a ¢ month 
old male who was admitted in semicoma with signs 
and symptoms suggesting a posterior fossa tumor. 
His postoperative course was one of fulminating 
infection and death ensued 36 hours following 
angiography. 

The authors indicate that the complication rate 
in their selected pediatric group was less than in a 
corresponding adult group. Four of the 5 complica- 
tions in the corrected adult rate were neck hemato- 
mas secondary to direct carotid punctures. The 
authors believe that this assumes greater importance 
because fewer direct carotid punctures were per- 
formed in adults than were femoral artery punc- 
tures in either adults or children. This would also 
prove that the danger of hematoma in a femoral 
artery puncture is less because of the ability to 
exert direct pressure on the femoral artery. There 
is no greater risk of complication with an increased 
volume of contrast agent. 

The authors’ conclusion is that selective cerebral 
angiography performed by the femoral artery route 
is as safe in the pediatric age group as in adults.— 


Y. P. Eberts, М.Р. 


Akerman, М. La photo-scintigraphie cérébrale 
au pertechnétate de "technetium. (Cere- 
bral photoscintigraphy by  pertechnetate 
with technetium ддт.) Presse méd., April, 
1970, 78, 937-944. (Address: Hópital Foch, 
F-92-Suresnes, France.) 


The cerebral exploration of 600 patients by photo- 
scintigraphy using technetium 99m proved to be 
more efficacious than with chemicals used hitherto. 

Of these patients, 196 had expansive intracranial 
lesions in which the diagnostic accuracy was as 
follows: 


Tumors of the cerebral 
hemispheres 

Tumors of the hypophysis 
and 3rd ventricle 

Subtentorial tumors 

Angiomas and hematomas 


105 (от per cent correct) 


24 (75 per cent correct) 
26 (81 per cent correct) 
15 (87 per cent correct). 


This is an over-all total of 87 per cent correctly 
diagnosed by scanning, with the poorest results in 
tumors of the hypophysis and 3rd ventricle, where 
the normally strong radioactivity of the base causes 
confusion. Often the tumors are not large, and are 
hard to detect when they enlarge upward. Even so, 
scannography may prove to be superior to those 
methods which are most useful when there is 
midline deflection. 

There were also 66 nonexpansive lesions, the dis- 
tribution of which was as follows: softening of brain 
tissue, 28; trepannation, 22; superficial and cerebral 
contusions 9; Paget's disease 2; fibrous dysplasia 1; 
and various 4. 
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The accuracy of photoscintigraphy was remark- 
able in finding all 10 neurinomas of the pontocere- 
bellar angle in the series. 

Technetium 99m, aside from its physical con- 
veniences, combines with numerous molecules, as in 
serum albumen, colloids and red cells, which con- 
siderably diversifies its utility.—Frank Æ. Riebel, 


M.D. 


WAGNER, Henry N., ]к., Hosary, Балт, 
DeLanp, Frank H., and Som, PRANTIKA. 
A new radiopharmaceutical for cisternogra- 
phy: chelated ytterbium 169. Radiology, 
April, 1970, 94, 121-125. (From: Division of 
Nuclear Medicine, The Johns Hopkins Med- 
ical Institutions, Baltimore, Md.) 


The technique of radionuclide cisternography and 
ventriculography is currently of renewed interest 
because tracer techniques are ideal for determining 
patterns of cerebrospinal fluid movement in man, 
and current data suggest that neurosurgical shunting 
procedures may help certain patients with alterations 
in the normal circulation of cerebrospinal fluid. The 
procedure is termed cisternography or ventriculogra- 
phy depending on the site of introduction of the 
radioactive tracer. The course of flow of the radio- 
active material is imaged sequentially by rectilinear 
scanning or gamma camera scintiphotography over 
varying periods of hours or days. This technique 
aids in the diagnosis of many states of altered cere- 
brospinal dynamics: cerebrospinal rhinorrhea or 
otorrhea, varying types of hydrocephalus, evaluating 
patency of neurosurgical shunts, etc. 

Radiotodinated human serum albumin in a dose 
of too uc has been the classical agent. The photon 
yield from this is less than desired, and some poten- 
tial for toxicity is inherent in this material. Tc? 
labelled albumin has been used in millicurie amounts 
to produce better photon yields, but the problem of 
maintaining daily quality control limits its use. The 
report of Bell and associates suggesting Tc?" Ja- 
belled insulin as an appropriate agent led the authors 
to investigate the use of ytterbium 169 chelated with 
diethylenetriaminepentaacetic acid (Yb/'?DTPA). 
They had previously introduced this agent for brain 
scanning and renal studies, and described its prepara- 
tion. Minor modifications to reduce the ytterbium 
content, and the molar concentration of DTPA were 
emploved. Calcium chloride was added to reduce 
chelation of calcium from the cerebrospinal fluid. One 
millicurie doses of the subsequent preparation were 
found adequate for high photon yield. 

The preparation has been proven chemically 
stable. Studies show it to be physiologically stable 
when injected intravenously or into cerebrospinal 
fluid. The material is excreted from the blood into 
the urine by glomerular filtration, unchanged, and 
in a rapid fashion. The biologic half life, in the cere- 
brospinal space, is approximately 10 hours. The 
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radiation dose is difficult to calculate due to the 
geometric configuration of the cerebrospinal fluid 
space, but on the basis of certain assumptions, the 
absorbed radiation dose to the cerebrospinal fluid 
space is about 5 times that of Тс?" albumin, doses 
being equal. The average adult dose used in 30 pa- 
tients was 15 uc/kg. with an average chelated com- 
plex content of 0.03 mg./mc. In dogs, doses between 
200-1,000 times the usual human dose failed to 
elicit toxic response. 

The comparatively long physical half life of Yb"? 
of 32 days suggests that Yb'9DTPA might be pro- 
duced by a radiopharmaceutical company, and qual- 
ity control in detail practiced by the firm rather than 
relying on quality control immediately prior to use 
as is necessary with the shorter lived radionuclide 
preparations. [ts rapid excretion, and subsequent 
short biologic half life result in an acceptable ab- 
sorbed dose of radiation. 

The accompanying photographs delineate excel- 
lent images of the cerebrospinal fluid compartment, 
yielding quality diagnostic information.—F. C. 
Petty, M.D. 


Suzvkn боп, and Kawasnima, KENKIiCHI. 
Sialographic study of diseases of the major 
salivary glands. Acta radiol., Nov., 1979, S, 
465-478. (From: Departments of Radiology 
and Surgery, The Tokyo Medical and Dental 
University School of Medicine, Tokyo, 
Japan.) 

The place of sialography in the diagnosis and 
management of patients with suspected salivary 
gland pathology has been the subject of controversy 
since Arcelin introduced the procedure in 1913. 

The technique of this neglected roentgenographic 
procedure is discussed. The authors use a polyethyl- 
ene catheter introduced by the Seldinger technique. 
They prefer urografin 76 per cent and lipiodol-ultra- 
fluid as the contrast media. 

They present the findings in 160 sialographies. 
The procedure is indispensable in the diagnosis of 
sialolithiasis, chronic sialoadenitis and various sia- 
loadenopathies. It is also useful in the differential 
diagnosis of sialomas and parasialomas.--Richard P. 


Taylor, M.D. 


AcHESON, E. D., Cowper, R. H., and ]оьЕ$, 
B. Nasal cancer in the Northamptonshire 
boot and shoe industry. Bri M. J., Feb. 
1970, 7, 385-393. (Address: E. D. Acheson, 
D.M., Medical Director, Oxford Record 
Linkage Studv, Oxford, England.) 

A study of the incidence of nasal cancer in North- 
amptonshire, England, during the period 1943 to 
1967, revealed 46 patients with cancer of the nose 
and related sinuses. Also included in the study are ¢ 
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other cases diagnosed either before 1953 or after 
1967. 

The incidence of nasal cancer of all types was 
significantly higher in males within the boot and 
shoe industry, who were exposed to the dust of 
materials used in the manufacture of footwear. 

The authors suggest that 2 carcinogenic factors 
might be present in the industry with one related to 
the production of adenocarcinoma and the other 
to squamous and other types of carcinoma. Possible 
hazardous substances implicated in this study are 
leather, rubber, fiberboard, vegetable material used 
in tanning, chromate salts, and crysoidine dye. 

The authors estimate that the latent period for 
adenocarcinoma was $4 to £6 years, and for squa- 
mous, transitional, and anaplastic tumors, 41 to 47 
yeats. 

It is not known if the factors are still present in 
the industrial environments since the standards of 
industrial hygiene in the industry have improved 
substantially since these cases were first exposed. 

'The possibility of increased risk of nasal adeno- 
carcinoma in the footwear repairing industry js also 
suggested, but insufficient evidence is present in the 
material collected at this time. 

The evidence furthermore suggests that snuff 
taking should be considered as a possible contribu- 
tory factor in both industrial and nonindustrial 
nasal cancer.— ames R. Knapp, M.D. 


NECK AND CHEST 


Joussow, T. H., Jr, Howrasp, W. Ja and 
Reagan, T. A. Aerosol laryngography and 
bronchography. 7. Canad. A. Radiologists, 
March, 1970, 27, 16-18. (Address: T. H. 
Johnson, Jr., M.D., Department of Radiol- 
ogy, Presbyterian-University Hospital, Pitts- 
burgh, Pa.) 


A new technique for aerosol laryngography and 
bronchography is described. 

The contrast material used is a commercial prep- 
aration of barium sulphate-carboxymethylcellulose 
called redi-FLOW. The apparatus for aerosol intro- 
duction of a topical anesthetic material such as 1 
per cent lidocaine hydrochloride (Xylocaine) fol- 
lowed by the barium preparation is a No. 15 De- 
Vilbiss atomizer with a compressor air source. The 
variable air pressure control prevents surface damage. 
The direction of the spray is controlled by manipu- 
lation of the atomizer tip which can be turned up and 
down. The contrast material deposits a coating on 
the wall of the bronch: and the patient is positioned 
so that the contrast material flows in the direction 
of gravity. This is felt necessary to obtain delinea- 
tion of areas which have no air exchange or to out- 
line shut-off bronchial passages. 

Barium contrast materials for tracheobronchial 
diagnosis are not yet approved for human use by the 
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Food and Drug Administrations; however, it is 
hoped that this will soon be remedied. 

Laryngography is simple with this technique. It 
has proved diagnostic in all cases. Bronchography 
by this technique is a logical extension of the laryn- 
gography procedure. Bronchography is acceptable 
and diagnostic but the authors have had some diffi- 
culty filling the upper lobe bronchi. 

It seems likely that aerosol contrast materials and 
also suitable topical anesthetic agents will even- 
tuallv be prepared in pressurized cans which would 
further simplify the performance of bronchography. 
-Wiiliam T. McLaughlin, M.D. 


GENEREUX, GEORGE Р. Lipids in the lungs: 
radiologic-pathologic correlation. Y. Canad. 
A. Radiologists, March, 1970, 27, 2-15. 
(From: Department of Diagnostic Radiol- 
ogy, University Hospital, Saskatoon, Sas- 
katchewan, Canada.) 


The author presents a classification of lipids in the 
lungs based on pathogenesis: 
І. Exogenous 
A. Aspiration lipid (lipoid) pneumonitis 
B. Postlymphangiographic lung 
C. Other 
(1) bronchography 
(2) myelography 
(3) hysterosalpingography 
(4) urethrography 
IL Endogenous 
A. Cholesterol pneumonitis 
(1) with bronchial obstruction 
(2) without bronchial obstruction 
B. Fat embolism 
C. Pulmonary alveolar proteinosis 
D. Lipid storage diseases 
(1) familial 
(2) granulomatous 
E. Disseminated lipogranulomatosis 


The lesions of the exogenous group appear in the 
lungs as a result of inhalation, aspiration or vascular 
embolization of vegetable, animal or mineral oils. 
'The endogenous lipids are normal components of the 
lungs or extrapulmonary soft tissues. 

The author discusses in detail the radiologic- 
pathologic correlation of these diseases with a pres- 
entation of the literature and the differential diag- 
nosis. 

The reader is directed to the original article for an 
in-depth study of these interesting conditions.—-S. 4. 
Kaufman, M.D. 


Hicuaan, J. Н. Chest infection in childhood. 
Clin. Radiol., Jan., 1970, 27, 52-61. (From: 
Paddington Green Children's Hospital, Paed- 
iatric Unit, St. Mary's Hospital, London, 
W.2, England.) 


208 


The author reviews a series of childhood chest in- 
fections observed over a 3 vear period from 1964 to 
1966, which were associated with abnormalities of 
the chest roentgenogram. 

A total of 384 children were considered to have a 
significant roentgenologic abnormality. The age dis- 
tribution shows a fairly consistent level during the 
first years of life, while later in the first decade only 
infrequent severe chest infections were seen. The 
first 3 years presumably represent a period in which 
the child meets a variety of pathogens and develops 
immunity. Many cases clear remarkably within 1 
week, although most cases clear within 3 to 4 weeks. 
The right lung is more often affected than the left 
and there was a very high incidence of right middle 
lobe lesions, while both lower lobes were almost 
equally affected. This weighing of lower lobe in- 
volvement suggests a considerable element of aspi- 
ration in the causation of much childhood pneu- 
monia. 

Lung collapse was a feature in 27 cases and was 
believed to be due to aspiration of mucus from the 
upper respiratory tract or to excessive local mucus 
formation. 

Particulate foreign matter was encountered in 
only 2 cases in the whole series. No specific cause 
could be determined for pulmonary collapse in the 
other 25 cases and the lungs re-expanded following 
conservative treatment. 

Death occurred in 11 cases. In t it was due to over- 
whelming bronchopneumonia, while in others it was 
due to fibrocystic disease, chronic renal disease, and 
other abnormalities. The etiology could not be de- 
termined in approximately 9o per cent of the cases. 
Ten per cent of the lesions were ascribed to cystic 
fibrosis, aspiration and inhalation, tuberculosis and 
staphylococcal pneumonia. 

The author briefly describes the roentgenographic 
findings in 5 cases of cystic fibrosis and aspiration 
pneumonia, 21 cases of postprimary tuberculosis, and 
3 cases of staphylococcal pneumonia.—Yames F. 
Martin, M.D. 


Stecet, К. R. The basis of pulmonary disease 
resolution after nephrectomy in Goodpas- 
tures syndrome. dm. ў. M. Sc. March, 
1970, 259, 201-213. (Address: Division of 
Nephrology, Department of Medicine, Uni- 
versity of Kentucky Medical Center, Lex- 
ington, Ky.) 

Goodpasture’s syndrome is a form of rapidly pro- 
gressive glomerulonephritis associated with intra- 
pulmonary hemorrhage and subsequent pulmonary 
hemosiderosis. Cessation of the pulmonary lesions 
following nephrectomy is documented. The reported 
case is the fourth in the literature and is the longest 
reported survivor, living in good health 3i vears 
postnephrectomy and transplant. 

The glomerular lesions of Goodpasture’s syndrome 
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are marked by a pronounced tendency to necrosis 
and basement membrane disruption. The most plaus- 
ible role of glomerular necrosis in the pathogenesis of 
Goodpasture's syndrome is in stimulating the pro- 
duction of anti-basement membrane antibodies by 
liberating basement membrane antigen from dis- 
rupted glomeruli. This material would be carried by 
venous and lymphatic drainage directly to the lung, 
and in the presence of circulating antibody, an in- 
tense reaction would occur focally in the area of 
macromolecular antigen embolization. Glomerular 
necrosis occurs to a minor degree in all cases of 
glomerulonephritis, and minor pulmonary damage 
has been demonstrated in many of these cases, with. 
out overt hemoptysis, and hence not classifiable as 
Goodpasture’s syndrome. Anti-basement membrane 
antibodies, which have been demonstrated consis- 
tently in Goodpasture's syndrome, and less fre- 
quently in other nephritides, may thus be involved 
in the genesis of pulmonary lesions. Postnephrectom y 
resolution of the lung lesions may be due to the re- 
moval of the source of basement membrane anti- 
gens. 

This hypothesis provides a rationale for nephrec- 
tomy when renal failure supervenes in Goodpasture's 
syndrome—a measure which is nevertheless inde- 
pendently justified by accumulating clinical experi- 
ence. Continued freedom from pulmonary disease 
may depend upon the integrity of the renal homo- 
graft, since rejection could provide a new source of 
basement membrane antigen to exacerbate the pul- 
monary lesion.—Mar& D. Reiss, M.D. 








PAIROLERO, PETER C., HALLERMANN, Franz Ta 
and Erus, F. Henry, Jr. The left ventric- 
ulogram in experimental myocardial in- 
farction. Radiology, May, 1970, 95, 3117316. 
(Address: Franz J. Hallermann, M.D., Sec- 
tion of Roentgenology, Mayo Clinic and 


Mayo Foundation, Rochester, Minn. дот.) 


Using adult Mongrel dogs and producing myo- 
cardial infarcts of the entire anterolateral wall of the 
left ventricle, the authors recorded angiocardio- 
graphically the changes in the left ventricular con- 
traction pre and post infarction. 

The radiographic features were akinesis of the 
involved myocardial wall, reduced ejection fraction, 
frequent mitral incompetence, and sequestration of 
the segments of the left ventricle. The greatest ex- 
tent of akinesis was at 24 hours post infarction with 
improvement occurring over the first 2 weeks fol- 
lowing infarction; yet values failed to reach prein- 
farction levels even after 3 months. 

The radiographic sequence of events after jn- 
farction was gradual decrease of the akinetic seg- 
ment of approximately co per cent of its original 
size, increase of the ejection fraction of the left 
ventricle, and frequent disappearance of the mitral 
incompetence. iliam L. Graham, M.D. 
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HARELL, GEORGE S., FRIEDLAND, GERALD W., 
Darry, Witttam ]., and Conn, Roy B. 
Neonatal Boerhaave’s syndrome. Radiology, 
June, 1970, 95, 665-668, (From: Depart- 
ments of Radiology, Pediatrics, and Surgery, 
Stanford University School of Medicine, 
Stanford, Calif.) 


The authors describe a case of spontaneous esoph- 
ageal rupture (Boerhaave's syndrome) in a neonate 
who developed dyspnea on the second day of life. 
The patient manifested the roentgenographic find- 
ings on upright frontal and lateral roentgenograms 
of the chest characteristic of this syndrome: tension 
hydropneumothorax, pneumomediastinum, and thin- 
walled ring shadows on the side of the pneumothorax. 
Oily dionosil study of the esophagus demonstrated a 
tubular serpentine tract extending from the lower 
esophagus into the pleural space. 

A discussion of the characteristic clinical and 
roentgenographic findings in Boerhaave's syndrome 
follows the case presentation. Differences between 
neonatal and adult spontaneous esophageal rupture 
are pointed out. In adults, the hydropneumothorax 
is not under tension, mediastinal emphysema is 
present in about 60 per cent, males predominate, 
and rupture usually occurs in the left pleural cavity. 
In the neonate, tension pneumothorax or tension 
hydropneumothorax is a characteristic feature, 
pneumomediastinum is uncommon, females pre- 
dominate, and rupture usually occurs into the right 
pleural cavity. 

The etiology of spontaneous neonatal esophageal 
rupture is not known. In this case the histologic 
changes in the esophagus were somewhat similar to 
the changes seen in the bowel in necrotizing entero- 
colitis, leading to the speculation that the esophageal 
changes may have been a form of this process in an 
unusual location. Zohn G. Hutka, M.D. 


ABDOMEN 


FRIEDLAND, GERALD W., Mason, ROBERT, and 
Poore, G. Joserx. Ladd’s bands in older 
children, adolescents, and adults. Radiology, 
May, 1970, 95, 363-368. (From: Depart- 
ments of Radiology and Surgery, Stanford 
University School of Medicine, Stanford, 
Calif.) 

Congenital extrinsic duodenal obstruction, ex- 
cluding annular pancreas, in infants was first de. 
scribed by Ladd in 1933. This obstruction was sub- 
sequently referred to as "Ladd's bands." It has been 
recognized that patients of any age may present 
with this syndrome, and the purpose of this paper is 
to report 4 cases recognized in older children or 
adults and to describe the characteristic roentgeno- 
graphic findings. These obstructing bands or ad- 
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hesions may occur in patients with and without 
anomalies of intestinal rotation. 

Roentgenographically 2 forms are recognized: 
acute and chronic. The acute form presents as a 
high grade duodenal obstruction and is characterized 
clinically by an episode of acute upper intestinal 
obstruction. A history of previous episodes of ab- 
dominal pain or vomiting, or both, is universal in 
older infants, children, and adults. The chronic form 
may present itself in one of 2 forms: (a) intermittent 
vomiting and pain or (b) a malabsorption syndrome, 
secondary to chronic midgut volvulus, with partial 
occlusion of lymphatics and veins in the mesenteric 
root. 

Upper gastrointestinal series may show a normal 
stomach or may show moderate amount of fluid in 
the stomach. The extent of dilatation of duodenum 
will vary from slight dilatation to considerable di- 
latation. Active peristalsis is seen and a so-called 
to-and-fro movement of the barium in the second 
and third portions of the duodenum will often be 
present. The site of obstruction in the duodenum may 
be anywhere from the region of the crossing of the 
superior mesenteric artery to the ligament of Treitz. 
These findings are more evident when the patient is 
upright, but when the patient assumes the prone or 
genu pectoral position are less evident. The authors 
present the hypothesis that the so-called superior 
mesenteric artery syndrome and duodenal obstruc- 
tion by Ladd's bands are identical conditions. 

Four case reports are included in which the di- 
agnosis was made and surgery performed lysing ad- 
hesions and bands of fibrous tissue which were found 
partially obstructing the duodenum. 

It is the opinion of the authors that the syndrome 
may be missed by radiologists unless a specific point 
is made of examining duodenal motility in the up- 
right and prone positions and also possibly in the 
genu pectoral position. It is also their feeling that 
when symptomatology suggestive of Ladd's syn- 
drome is present and the upper gastrointestinal 
series appears normal, a repeat examination during 
an acute attack may be positive and permit diagnosis 
of this syndrome.— Donald N. Dysart, M.D. 


Кғір-Ѕмттн, A. The use of sorbitol in the in- 
vestigation of the small bowel. 7. Canad. A. 
Radiologists, March, 1970, 27, 35-38. (From: 
Victoria Hospital, London, Ontario, Canada.) 


It would be valuable to reduce the time of a small 
bowel procedure in terms of convenience to the 
radiologist, the staff and the patient. 

Sorbitol is a pleasant tasting sugar which is pre- 
pared by the hydrolysis of glucose. It is a white, 
odorless, hygroscopic powder. Several workers have 
found that sorbitol hastens the passage of barium 
through the small bowel because of the production 
of increased peristaltic activity. The hypertonic so- 
lution which is not absorbed draws fluid into the 
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bowel by osmosis. The increased fluid content stim- 
ulates peristalsis. 

A study was performed to determine whether the 
use of sorbitol is likely to result in incraesed accuracy 
of diagnosis in small bowel examination. One hun- 
dred patients were examined in a routine manner 
using 20 ounces of barium sulphate in colloidal sus- 
pension. Another group of тоо patients were ex- 
amined using a commercial preparation, Gi-Prep 
Liquid. A single dose of Gi-Prep Liquid contains 
13.5 gm. of d-sorbito! and 3 mg. of homatropine 
methylbromide. The latter is included for its spas- 
molytic effect. 

The roentgenograms were examined by 3 inde- 
pendent observers without the knowledge of whether 
or not sorbitol had been used. Particular attention 
was paid to the detail of the mucosal pattern and the 
transit time to the small bowel. 

Loss of mucosal detail interferred with interpre- 
tation in 17 per cent of cases in the control group 
but rose to 56 per cent when sorbitol was used. 

It is concluded that the use of sorbitol cannot be 
recommended for detail study of the small bowel and 
is of doubtful value for routine study. It may be of 
help to some workers when the time factor is of pre- 
dominant importance or when mucosal detail is not 
the main point of interest. —Wi/liam T. McLaughlin, 
M.D. 


Parks, T. G., CONNELL, A. M., Соссн, A. D., 
and Core, J. O. Y. Limitations of radiology 
in the differentiation of diverticulitis and 
diverticulosis of the colon. Brit. M. F., 
April 18, 1970, 2, 136-138. (Address: T. G. 
Parks, Senior Registrar, Royal Victoria Hos- 
pital, Belfast, Northern Ireland.) 


This report represents a radiologic analysis of 461 
patients diagnosed and treated for diverticular dis- 
ease of the colon at the Roval Victoria Hospital in 
Belfast. 

The authors have chosen the term “diverticular 
lisease" to include diverticulosis and diverticulitis. 
They agree that the barium enema examination is 
the most useful method for investigation of colonic 
diverticular disease. 

They present evidence that the terms "diverti- 
culosis" and “diverticulitis” are unsatisfactory and 
show that the traditional criteria are not accurate in 
determining the presence of inflammatory change in 
colonic diverticula.—Richard P. Taylor, M.D. 





Dickinson, S. Jerome, SHAW, ANTHONY, and 
SawrULLI, Tuomas V. Rupture of the gas- 
trointestinal tract in children by blunt 
trauma. Surg, Gynec. O Obst, April, 1970, 
730, 655-657. (From: Division of Pediatric 

Surgery, the Brooklyn-Cumberland Medical 

Center; the Pediatric Surgical Service of the 
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Department of Surgery, Harlem Hospital 
Center; the Surgical Service, Babies Hos- 
pital; and the Department of Surgery, 
Columbia University College of Physicians 
and Surgeons, New York, N. Y.) 


The authors report 5 cases, ages 3 to § years, in 
which blunt trauma to the abdomen produced lesions 
in the sigmoid, the duodenum, and the jejunum. 

They point cut that injuries to the abdominal 
viscera from blunt trauma involve a solid viscus in 
the vast majority of patients. In all age groups, only 
16 per cent of such injuries specifically affect the 
gastrointestinal tract. When rupture does occur, it 
is usually in the fixed portions, such as the duodenum, 
right colon, and at the junction of the sigmoid colon 
and rectum. 

The roentgenographic findings were positive in 2 
cases, negative in 2 cases, and not done in 1. Plain 
film roentgenographic studies of the abdomen may 
be useful to detect free gas or separation of the loops 
of the intestine by fluid. The importance of delayed 
roentgenograms is stressed in that many of the pa- 
tients do not show any evidence of perforation 
until about 24 hours after the injury. The retro- 
peritoneal perforations manifest themselves by slowly 
increasing pain in the abdomen and a slow develop- 
ment of signs of an acute condition of the abdomen. 

The authors feel that the differential diagnosis 
between this condition and a delayed rupture of the 
spleen is difficult and probably can be made only at 
laparotomy. 

The mortality rate has been reduced greatly in 
recent years when the injury was not a part of mas- 
sive additional trauma. Mortality rates of 92 per 
cent are recorded in the older literature and 16 to 20 
per cent in more recent vears. 

The authors report no deaths in their series. They 
stress the importance of early recognition and oper- 
ation. —fames Ё. Martin, M.D. 


Bienpis, L. M., Мемети, W. J., SHEPPARD, 
Lovise, Wintiams, ROGER, and Laws, J. W. 
Observer variation in the clinical and 
radiological assessment of һерагоѕріепо- 
megaly. Brit. M. Jẹ March 21, 1970, 7, 
727-730. (Address: L. M. Blendis, M.B., 
Research Fellow, Medical Research Council 
Group on Metabolism and Haemodynamies 
of Liver Disease, Department of Medicine, 
King's College Hospital, London S.E. $, 





England.) 


The size of the liver and spleen of 32 patients with 
a variety of clinical conditions was assessed inde- 
pendently by 4 clinicians from physical examination, 
and by 4 radiologists from a plain abdominal roent- 
genogram. 

There was good agreement found between the 4 
radiologists in grading liver and spleen size; in ap- 
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proximately go per cent of the cases at least 3 of 4 
radiologists agreed on the findings. The greatest 
observer variation arose in cases in which the liver 
or spleen was poorly seen on the roentgenogram. The 
least variation was seen when the organs were signif- 
icantly enlarged. 

Clinical assessment was found to be subject to 
greater variation, particularly in regard to the liver. 
It is concluded that a plain roentgenogram of the 
abdomen is a useful adjunct to clinical examination. 
— Mark D. Reiss, М.Р. 


Tavernier, J., DELORME, G., LAFITTE, J., 
Tessier, J., and Better, M. Apports de 
l'angiographiecoeliaque et popu ala 
radiographie pancréatique. (The contribu- 
tions of celiac and mesenteric angiography 
to pancreatic radiography.) ў. de radiol., 
d'électrol. et de méd. nucléaire, Dec., 1969, 50, 
867-880. (From: Service de Radiologie, 
Hópital Saint-André, C.H.U. de Bordeaux, 
France.) 

The knowledge of pancreatic pathology has been 
so enriched by scintigraphy and arteriography that 
both modalities should be used; especially is arteri- 
ography valuable in revealing not only volumetric 
changes in the pancreas, but the nature and causes 
of disease. 

Classically the celiac trunk and superior mesenteric 
vessels are successively catheterized, and then super- 
selective studies are made. The authors performed 
120 such studies, and angiographically disclosed 11 
of the 12 cases of cancer, 11 of the 17 cases of pan- 
creatitis, and all of the 6 cysts. Many other lesions 
(hepatic, gastric, splenic, etc.) were revealed. 

Ín tumorous cases, whether benign or malignant, 
the authors describe the displacement, compression 
or attenuation of each artery and vein, and the 
capilary phases. Ín pancreatitis, infringement on 
arteries is classified as wasp-waisted, conical, cylin- 
drical, amputated or absent. Veins and collaterals 
are described, with evaluations as to capillary phases 
and portal hypertension. 

As there are many developmental variants in this 
whole vascular bed, they are also recorded; accord- 
ingly, the surgeon can plan his attack and decide what 
risks he is taking in regard to the rest of the pan- 
creas, colon, gallbladder, liver and jejunum.— 


Frank A. Riebel, M.D. 


Op pen ORTH, J. О. A radiologically demon- 
strated fistula between the соттоп bile 
duct and the right renal pelvis. Radiol. clin. 
el biol., 1969, 38, 402—405. e ess: Exoolaan 
12, Almelo, The Netherlands. 

The author reports an —: case of a biliary 
renal fistula in a 63 year old female. 
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Cholecystography showed gas in the biliary tree 
and no excretion of contrast “material by the right 
kidney. Right retrograde pyelography demonstrated 
a fistulous tract between the superior calyx and the 
bile duct. 

The author postulates that an anomaly of the gall- 
bladder is probably the primary etiology.—Richard 
P. Taylor, М.Р. 





HanpcasrLE, J. D. Acute non-tuberculous 
psoas abscess; report of то cases and review 
of the literature. Brit. Y. Surg., Feb., 1970, 
57, 103-106. (From: The London Hospital, 
London, England.) 


With the decreased incidence of spinal tuberculo- 
sis, the majority of psoas abscesses now seen are of 
nontuberculous origin. They are most commonly 
related to intraabdominal pathology, and 4 of the то 
cases reported were in patients with acute appendi- 
citis. Two of the 4 cases with appendicitis had roent- 
genographic evidence of air in the psoas muscle 
and/or thigh. 

Inflammatory and neoplastic lesions involving the 
retroperitoneal structures in the lower abdomen and 
pelvis may present with symptoms suggesting hip 
pathology or gynecologic disorders, with possible 
subsequent delay in diagnosis. 

Extension of infection from the kidney into the 
psoas sheath is uncommon, but may occur following 
perforation of the renal pelvis by a calculus, or in 
relation to a perinephric abscess. Psoas abscess may 
also result from extension of spinal osteomyelitis, 
from suppurating iliac lymph nodes, or as a primary 
blood-borne infection —Mark D. Reiss, M.D. 


GYNECOLOGY AND OBSTETRICS 


Dv Bois, R., Furo, B., Monnier, J. C., 
Guior, P. and Derecour, M. (Lille, 
France.) L'hystérographie de l'utérus césa- 
risé. (Hysterography after cesarean section.) 
Y. de radiol., d'électrol. et de méd. nucléaire, 
Dec., 1969, 50, 887-892. 

Hysterographies were performed on $6 women 
who had submitted to cesarean section from 6 weeks 
to 2 years before the radiologic study. About half 
had transverse, the rest longitudinal incisions. Thir- 
teen cases had deformities; these were classified as 
diverticular pouches, rounded niches, cruciform, 
spiculated or spur-like patterns, dehiscence, nar- 
rowing, fistulae or lacunae. Indirect abnormal signs 
were angulation, bayonet patterns and gaping ae 
formities from poor muscular tone. In a few case 
the lesions were multiple. 

It is important to record not only the pattern, but 
also the location of the defects and their size, those 
over 4 to $ mm. having importance. The authors 
found that age and parity are significant, most 
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primiparas under 30 years recovering without visible 
scars. Transverse incisions produced more deform- 
ities than did longitudinal ones; infections or com- 
plications and operative hemorrhage produced mor- 
bidity, as did surgery before term. 

Hysterography is recommended after cesarean 
section except in those cases where the tubes are tied 
or future pregnancies are otherwise precluded; they 
are especially recommended if a future delivery may 
not be done surgically. 

The study should not be done within 3 months, 
and preferably 6 months, after cesarean section.— 
Frank A. Riebel, M.D. 


Асѓеко, Oscar, and ZIGHELBOIM, Iric. Fe- 
tography and molegraphy. Surg., Gynec. & 
Obst, April, 1970, 730, 649-654. (From: 

Maternidad Concepción Palacios Hospital, 






Caracas, Venezuela.) 


Amniography is a method which allows placental 
localization, the diagnosis of fetal intrauterine life, 
the demonstration of contrast medium in the gas- 
trointestinal tract of the fetus, and topographic lo- 
calization of the placenta. The usual water soluble 
contrast material is used in this procedure. 

Fetography is a procedure used to diagnose ex- 
ternal anomalies of the fetus and is accomplished by 
injecting iophendylate (туой) which has an afin- 
ity for the vernix caseosa, permitting an excellent 
outline of the soft tissues of the fetus n utero. The 
fetal outline is usually evident on 48 hour roentgeno- 
grams. 

The authors suggest the term molegraphy for the 
image produced when phendylate is used in the 
diagnosis of hydatid mole. 

Amniography performed with an oil soluble con- 
trast medium gives some details which are not 
achieved with the water soluble material. These 
include: design of fetal contour; its low diffusion in 
the amniotic fluid eliminates the opaqueness of this 
fluid and defines more clearly the fetal outline; its 
affinity for the vernix caseosa, and the small quantity 
injected diminishes fetal ingestion; and its low ex- 
cretion or its persistence in the amniotic sac does 
not allow the observation of the pyeloureteral cysto- 
grams. 
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The authors report their experience with fetog- 
raphy in 2g patients. In most patients, the amount 
of contrast medium used was g milliliters. The 
roentgenographic films were exposed in 24 and 48 
hours in most cases, but in the case of hydatid mole, 
good studies could be obtained at the end of 1¢ 
minutes. The lace-like image seen in hydatid mole is 
rather characteristic of this entity. 

The method proved very useful in the detection 
of malformations of the fetus, especially anence- 
phalic fetuses, in intrauterine deaths in which an in- 
creased separation was observed between the fetal 
skull and the scalp, and in other intrauterine anom- 
alies. 

The basic indications for fetography are hydram- 
nios, history of previous fetal malformation, diabetes, 
presumption of fetal death, and erythroblastosis.— 
James F. Martin, М.Р. 


GENITOURINARY SYSTEM 


Benness, б. T. An evaluation of anti-diuretic 
hormone in intravenous urography: "sniff 
urography.” Clin, Radiol, April, 1970, 27, 
157-162. (From: Department of Surgery, 
University of Sydney, Sydney, Australia.) 


The value of preliminary dehydration in intra- 
venous urography has been long appreciated. How- 
ever, the suspicion that it was not always effective 
led to the evaluation of lypressin, an Anti-Diuretic 
Hormone (A.D.H.) in urography. 

The investigator studied the effect of A.D.H. on 
4 prison volunteers and found that it increased the 
urinary concentration of the contrast medium and 
improved the quality of the pyelogram. 

The A.D.H. was administered by sniffing 20 LU. 
of the material 19 to 20 minutes before the intra- 
venous injection to obtain best results. 

It is suggested that the use of this procedure may 
even permit a reduction of contrast material needed. 
The use of A.D.H. allows the elimination of prelim- 
inary dehydration in patients with impaired renal 
function. 

Lypressin (Sandoz) is a synthetic preparation 
(lysine-8-vasopressin) identical with the naturally 
occurring antidiuretic hormone found in some an- 


imals.— Arch Н. Hail, M.D. 
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 Micropaque... 
macro” 
definition. 


What is it? Micropaque is a unique barium 
sulfate USP formulation characterized by 
colloidal size mucophilic micro particles. 


Why “micro” particles? Because such 
colloidal size micro particles stay in 
suspension, won’t clump, and exhibit 
increased adhesion and reduced viscosity. 


Implications? Micropaque suspension coats 
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film of consistent density. 


Result? Micropaque yields “macro” 
definition. 


Supplied? Bulk Powder. Micropaquettes*— 
premeasured Micropaque in individual 
envelopes. Microtrast"—Micropaque 
еѕорһодеаі paste. Rapidfil™ Disposable 
Enema System with Micropaque. 


Suggestion? Yes. Contact your local Picker 
representative for samples and complete 
information. Or, write Picker Medical 
Products Division (Dept. L), 595 Miner Road, 
Cleveland, Ohio 44143. 


The “single source responsibility” company. 
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To be more exact, Barosperse 
has been used in millions of 
С.І. examinations in more 
than 30 countries around the 
world. Which makes 
Barosperse the most widely 
accepted of all barium sulfate 
formulations by far. And 
with good reason. 

With Barosperse, you get 
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films of unexcelled diagnos- 
tic quality and definition of 
detail. Used for upper or 
lower G.I. series, this formu- 
lation has the fluidity and 
coatability to fill in the folds 
and convolutions of the entire 
G.I. tract. The opacity to 
provide sharp, accurate, 
readable visualizations. And 
the rapid transit and flow 
necessary to speed barium 
procedures. 
Barosperse saves time on 
both preparation and proce- 


dure. It mixes with water 

and is dispersed in 20 to 30 
seconds. Barosperse requires 
minimum fluoroscopic time 
resulting in minimum radi- 
ation. Superb small bowel 
delineation is normally 
accomplished in 30 to 90 
minutes. 


Barosperse is both pleas- 
ant tasting and convenient. 





X-RAY FACSIMILE 


Лу 


Barosperse gets into more G.I. tracts in more countries 


(barium s formulatio 








Most patients readily accept 
the smooth, pleasantly flav- 
ored mixture; and both single 
dose and bulk packaging 
permit greater flexibility and 
convenience in the lab. 

So when you think of 
barium sulfate, think of the 
formulation more radiol- 


ogists and gastroenterologists 
in more than 30 countries 
use. Barosperse. 

Barosperse® (Barium 
Sulfate Formulation) is 
available in the following 
convenient packages. 

Barosperse Esophageal 
Cream in | 00-gm and 
320-gm tubes. 

The Barosperse Single 
Dose Oral Unit. 


The Barosperse Dispos- 


able Barium Enema Unit. 
The Barosperse Dispos- 

able Direct Air Contrast 

Barium Enema Unit. 
Barosperse, for bulk use, 


in 10 Ib., 25 Ib., and 100 Ib. 


drums. 


Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 





The Picker Dynacamera 2: 


The scintillation camera with both high resolution and a large undistorted field of view: 


Resolution 


Filling Hole As 








5% 





Resolution and large undistorted field of view 
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Resolution and large undistorted field of view 








Phantom description: 3/8” 
thick lucite with four 1/8” 

thick radiating voids filled 
with activity. 


Phantom description: 1/8” 
thick by 15” dia. lead circle 
mounted between two 
circular pieces of 1/8” 
thick lucite. 

A. 3/8” dia. 3/8” space 

B. 5/16” dia., 5/16" space 
C. 1/4" dia., 1/4" space 
D. 3/16" dia., 3/16" space 
E. 3/16” dia. holes with 
centers on 9” dia. circle. 
F. 3/16" dia. holes with 
centers on 10" dia. circle. 
G. 3/16” dia. holes with 
centers on 11" dia. circle. 
Н. 3/16" dia. holes with 
centers on 12" dia. circle. 


Phantom description: 1/8" 
thick lead bars mounted 
between two circular pieces 
of 1/8" thick lucite. A 14" 
outside diameter, 1" wide, 
lead ring surrounds the bars. 
A. 1/4" bars, 1/4" spaces 

B. 5/16" bars, 5/16" spaces 
C. 3/8" bars, 3/8" spaces 

D. 1/2" bars, 1/2" spaces 


The scintillation camera with more clinically useful and proven capabilities: 





Please call your local Picker technical specialist for information 
about other Dynacamera 2 features or to learn about 


Dynacamera 3, the scintillation camera with a built-in image PICKE R 
enhancement system. Or write Picker Medical Products Division, 


Dept. N, 595 Miner Road, Cleveland, Ohio 44143. The “single source responsibility” company. 
y 
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makes 


. або difference 
in your in vitro 

thyroid function 
tests 













Now the resin 
powder is 
granulated for 
| more reliable, 
reproducible 
Чы. # results than 
Magnification ox ever before 
The new resin particles in our 
Tresitope Diagnostic Kit pro- 
vide a more effectual secon- 
dary binding site for the Т; 
hormone. 

The resin uptake pow- 
der uniformly absorbs the se- 
rum-buffer solution, facilitates 
simplicity of test procedures 
and is a key factor in yielding 
reliable, reproducible results. 

"NOTE: While the resin up- 
take test is a very useful aid in 
the evaluation of thyroid func- 
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tion, it should not be used as 
the sole basis for such an eval- 
uation. In any patient, the clini- 
cal state is probably the best 
indication of thyroid status, 
and any laboratory test must 
be interpreted with caution 
when test results do not agree 
with clinical evidence. 

There is a Tresitope 
Diagnostic Kit to meet your 
needs. The 12-test kit contain- 
ing 10 light-resistant (amber) 
vials of solution for serum test- 
ing, plus 2 vials for use with 
reference samples, isdesigned 
to save refrigerator space. The 
vials of radioactive test solu- 
tion are packaged separately 
and are the only parts requir- 
ing refrigeration. A handy sty- 


rofoam platform holds the 
vials. One end of the platform 
is modified to facilitate suction 
washings of the resin powder. 

The Tresitope Diagnos- 


tic Kit is also available as a 


105-test kit and a bulk vial kit. 
The 105-test kit contains 100 
light-resistant ambenvials of 
solution for serum testing, plus 
5 vials for use with reference 
samples. The vials of radioac- 
tive test solution are packaged 
separately with these two kits 
and are the only parts requir- 
ing refrigeration. Included is a 
sufficient supply of tubes of 
resin powder and individual 
droppers for each test. 

The bulk vial kit con- 
tains a 60 ml. bottle of test so- 





lution with a sufficient number 
of plastic tubes of resin pow- 
der to perform at least 105 
tests. 

IMPORTANT 

Use appropriate radiation 
precautions in handling, iden- 
tifying and discarding all ra- 
dioactive material. Remember 
that minute amounts of radio- 
activity remain on components 
used in the test, including the 
styrofoam platform when it is 
used in performing the test, 
and particularly when the 
Tresitope Suction Method is 
used for a number of tests. 


SQUIBB 222204 
Division of Nuclear Medicine (TN 
New Brunswick, NY 


New Jersey 08903 


TRESITOPE DIAGNOSTIC МІТ 


Resin Uptake Fit with Liothyronine I 125 Buffer Solution 


(€ E. R. Squibb & Sons, Inc. 1970 





What does it mean if you don’t achieve gallbladder visualization after a repeat 
study with TELEPAQUE? Just two words sum it up—two very important words: 
NONFUNCTIONING GALLBLADDER—a condition ordinarily indicative of 
disease.* Thus the absence of gallbladder visualization is of extreme 
diagnostic significance. Though other radiopaque agents may opacify the 
gallbladder regardless of its functional status, only with TELEPAQUE is it 
possible to detect those patients with cholecystitis and loss of function. 


But TELEPAQUE does more than produce "nonpictures." If the gallbladder is 
normal or is partially functioning but contains stones, these conditions are 


precisely defined. 


So, with TELEPAQUE, you get “the complete picture"—whether you get a 
pictureor not. Because of its diagnostic dependability and excellent tolerance, 
it is the preferred oral contrast agent for cholecystography. And there's still 
another advantage with TELEPAQUE: presence of an intestinal residue assures 


you that TELEPAQUE was ingested! 


*Causes other than disease have occasionally been reported for nonvisualizing gallbladders. 


Contraindications: Contraindicated in advanced hepa- 
torenal disease or severe impairment of renal func- 
tion, severe gastrointestinal disorders that prevent 
absorption, and in some patients sensitive to iodine 
compounds. 

Precautions: Severe, advanced liver disease may in- 
terfere with metabolism of Telepaque, thus increas- 
ing the excretory load on the kidneys. Although renal 
difficulty has rarely been attributed to Telepaque, 
renal function should be assessed before cholecys- 
tography in severe, advanced liver disease, and renal 
output and hepatic function should be observed for 
a few days after the procedure. Patients with pre- 
existing renal disease should not receive high doses 
of cholecystographic media. Possible renal irritation 
in susceptible individuals could result in reflex vas- 
cular spasm with partial or complete renal shut- 
down. Caution is advised in patients with coronary 
disorders, especially those with recent symptoms of 
coronary artery disease. Blood pressure should be 
observed after administration of cholecystographic 


media to these patients. Elevation of protein-bound 
iodine for several months and false positive urine 
albumin tests (for three days) may occur after inges- 
tion of iodine-containing cholecystographic media. 


Adverse Reactions: Most reactions are mild and tran- 
sitory; serious side effects are very rare. Gastroin- 
testinal effects (diarrhea, cramps, nausea, vomiting) 
are the most common. Usually the diarrhea consists 
merely of a few loose stools, although rarely it may 
be severe. A mild stinging sensation during urina- 
tion may occur, and rarely, skin rash, urticaria, 
pruritus, and flushing. One case of thrombocytopenia 
has been reported in a patient with a history of con- 
junctival hemorrhages. Subjective complaints have 
been: dryness of throat, burning on swallowing, 
heartburn, sore throat, dizziness, and headache. 
Usual Dosage: 3 Gm. (6 tablets) at night after a 
strictly fat-free supper. 


Supplied: Tablets of 500 mg., envelopes of 6 tablets, 
boxes of 5 and 25 envelopes; also bottles of 500. 


® 
Telepaque for precise oral cholecystography and cholangiography 


brand of iopanoic acid, usp 


MORE THAN 40,000,000 DOSES OF TELEPAQUE HAVE BEEN ADMINISTERED* 
WITH AN UNPARALLELED RECORD OF CLINICAL SUCCESS 


*Number of doses administered since the introduction of Telepaque 


Winthro, | 
72 PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


WINTHROP LABORATORIES 
NEW YORK, N.Y. 10016 
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AMES COLOR-FILE 
eliminates mis-files in 

the Radiology 
Department 

Color Coded X-Ray Jackets 


Two standard sizes are available: 


1434" x 18%” open side 
1434" x 1734" open end 


Made from a durable tag, these jackets are printed 

in 10 colors in either two positions or three positions 

for terminal digit filing. The year code is also printed 

in color. Jackets are either pre-numbered with full unit 
number (when x-ray department issues its own number) 
or terminal digits only (when x-ray department uses 
hospital unit number). Terminal digits only may also 

be printed for use with Social Security numbers. 
Special pockets may be attached for reports. 


Also available: 


e Special sizes and styles 
e “Teaching File" pockets available in various colors 
e Expansion pockets for volumes; size 1434" 
х 1894" x 1" 
* Open shelf guides 
e Out guides 











AMES COLOR-FILE CORPORATION 

12 PARK STREET, SOMERVILLE, MASS. 02143 e TEL. (617) 776-1142 
П Please have your representative call. 
П Please send your new brochure on the advantages of color coding. 
П] Please send samples and prices on the following: 











X-Ray jackets Out guides Radiation therapy jackets 
[] Standard folders Special folders Г] Consulting services 


Quantity: (please check) [] 10M ] 20M 30M []40M ]50M [j100M []Other 



























































Name А = Title 





Institution 





Address. 











City ___ State Р Zip. 
Area Code Tel. No. Ext. 








5 GOOD REASONS WHY YOU NEED FINGERTIP DOSIMETRY. 


210 mrad 


400 mrad 30 mrad 


560 mrad 





When you hold a 1 mg radium needle 
for as little as five minutes, your thumb 
receives a maximum dose as high as 560 
mrad. A conventional photographic 
film dosimeter, wrist or ring, measures less 
than 2% of this dose. Only Isotopes 
LiF Teflon Finger Dosimeters can 
measure the dose at the points of 
maximum exposure — your fingertips. 

What's more these rugged, 
thin, flexible and tissue equivalent 
Finger Dosimeters, with a dose range 
from 50 mr to 10° rads, measure the 
total dose from beta, gamma and 
x-rays to the sensitive layer of 
the skin. 

Reasons enough, we think, to write 
or call ISOTOPES for full information 
50 Van Buren Avenue, Westwood, 
N.J. 07675 (201) 664-7070. 


Isotopes | Con-Rod BARB отор 
| TLD System ae 
| Tipus eee A TELEDYNE COMPANY 


Graphic 1 To test, to “see” and 
to learn what goes on 


Dynamic‘ inside the patient! 





Announcing 


Graphic... 





...A new Speed! 
concept Portability! 
in scanners! Simplicity of Operation! 


Scan speed ranges to 1,000 cm./min. 


. variable from 10 to 1,000 cm.; minute with appropriate fixed 
index level. 1,000 cm. minute makes it the fastest scanner available. 
Portal to portal patient time may be less with some studies than 
with camera devices. 


Portable 


. . System is readily portable and can be easily moved on its 5” 
casters. Will fit through any standard door opening. It is the only 
scanner that can easily be taken right to the patient in his hospital bed. 


Simple to operate 


. . . technician can master scanner operation within 30 minutes. 
Remote control for detector positioning. Detector angle may 
be adjusted 360°. 


Scan area 17" either way 


... 17" x 14" in either direction. Allows for easier patient set-up to 
scan large lung fields, liver, spleen, etc. Can scan 17" laterally or 
horizontally (important in obese patients). Uses standard 14" x 17" 
x-ray film. 


Convertible 


. . . the Graphic is available with either a 3" or a 5" detector head. 
Can be converted easily in the hospital from a 3" to a 5" scanner. 


Versatile 


. . . five levels of contrast enhancement including digital mode and 
six levels of background erase. 


Integrated circuitry 


. . allows fast, reliable photoscans in the shortest possible time 
with less instrument down time. 


Ask about Abbott's unique service concept! 


TM—Trademark. 
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Announcing 


Dynamic... 





...to study the 
life systems! 


Four chart speeds 

.. . 0.1 millimeter/second, 1.0 millimeter/second, 10 millimeters/ 
second, and 20 millimeters/second which are keyed to the 

circulation times relating to dynamic function studies of the important 
organs of the body. Included are the brain, lungs, heart, and kidneys. 


Digital 


„ . . the Dynamic system is entirely digital in operation. 


*Foldover' capability 
.. . this unique feature of the strip chart recorder assures you that no 
data will be lost. A Dynamic exclusive. 


Heated stylus 


... in each of the strip chart recorders eliminates the messy chore of 
ink changing. This prevents blurred information as well as smudged 
fingers. 


Choice 

.. . of one, two, and three detector systems. 1.5 x 1.5 inch sodium 
iodide detectors mounted on electrically operated arms. This modular 
concept allows you to add on as your needs expand. 


007228 


Logic... ...for in vitro and 


in vivo tests! 





| 


Radioisotope tests i ) 


. . . including T-3, T-4, thyroid uptake*, hepatic uptake*, plasma 
volume, fecal Rose Bengal excretion, iron binding, fat absorption, 
and placenta localization*. 


Speed of electronics 


. . count and display in excess of 15,000,000 counts per minute. 


Solid state integrated circuitry 


.. . assures higher reliability; less down time. 


Simple to operate 


.. minimum of controls with Direct Ratio Readout in %. 


Choice of 3 models 


... 101 and 111 have spectrometer and well in one instrument. 
The 121 has an external well. 


Fast service 


. . with easy-to-use service manual; replacement boards in 24 hours. 
There's no waiting for servicemen. 


Modular concept 
. . . with built-in versatility. Protect your investment by adding 
components as the need arises. 


*May be done by adding medical stand, external probe (shield and collimator). 


The Full Line Nuclear Medical Instrument Company 
ABBOTT LABORATORIES North Chicago, Illinois 60064 


Nuclear Instruments You Can Count On 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


, Picker..the 
single source 
responsibility” 

company. 








No other company serving the medical com- 
munity encompasses as broad a reach of 
products and services as does Picker. From 
sophisticated radiologic, radioisotope scan- 
ning, and ultrasound diagnostic instruments to 
patient gowns. From cobalt therapy equipment 
to catheters. From intensive cardiac care mon- 
itoring equipment to radiopaques. 

This product diversity is not a happen- 
stance. The Picker Medical Products Division 
—we've chosen a new name to reflect the 
breadth of our involvement— will continue to 
expand into whatever areas provide useful 
tools for health care, be they complex diag- 
nostic instruments or everyday supply items. 
The point is that we're neither awed by the de- 
sign, manufacturing, and servicing demands of 
the most sophisticated equipment, nor are we 
unaware of the basic importance of the less 
prestigious tools of the trade. 

But what does such a product panorama 
mean to the user? Is this just diversity for 
diversity's sake? 

Hardly. Product diversity leads to more 
than a thick catalog: it makes systems possi- 
ble. Individual products can begin to coalesce 
into interrelated, coordinated, compatible 
systems. This voids the traditional user prob- 


lem of integrating separate products of dubi- 
ous compatibility. Likewise, it voids the need for 
multiple servicemen working on multiple prod- 
ucts with no one accepting the total responsi- 
bility for the only thing the user really cares 
about: an efficient, functioning, problem-solv- 
ing system. An unobtrusive system, if you will. 

So we acknowledge the user's desire for 
total solutions to problems rather than for a 
miscellany of individual products. Accordingly, 
we point ourselves in this direction: 


To design and build complete systems 
that will satisfy the user's needs for infor- 
mation, simplicity, practicality, economy, 
and reliability. 

To test those systems as systems 

To install and to instruct as needed. 

And, finally, to take the sole responsibility 
for servicing everything we sell. 


Picker, as the "single source responsibil- 
ity" company, doesn't back away from guaran- 
teeing your total satisfaction. 

Picker Medical Products Division, 595 
Miner Road, Cleveland, Ohio 44143. 


PICKER 








“OR A ‘BRIGHT FUTURE AND A LONG LIFE. 
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«а GEVAMATIC DEVELOPER-REPLENISHER 


... for brilliant images with minimum fog levels, specially 
formulated for use in all automatic processors. Since it is so 
clean, automatic processors should require less maintenance. 


^ GEVAMATIC FIXER 


ы ...a companion chemical that offers nearly twice the tank 
life of conventional fixers. It provides for rapid clearing 
and high hardening of all X-ray films. 


AGFA-GEVAERT 90-SECOND X-RAY FILM 





...for optimum quality radiographs. Now available on polyester 
base as well as on tri-acetate, this universal film is suitable 
for any processing, automatic or manual. 


AGFA-GEVAERT 


A 


LOW X-RAY CORPORATION L XC 
161 Sixth Avenue, New York, N.Y. 10013 — Phone 212 - 255-3700 
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^ А nonvisualized 
gallbladder... 





can often be visualized 
with Oragrafin esx. 


Calcium lpodate 








Cholecystogram 12 hours after routine Cholecystogram 3 hours later after dose 

dose of iopanoic acid. ' of 6 Gm. of calcium ipodate granules. 
Note filling of the common duct—from Root’, 
discussion on the following page. 


When surgery hangs on diagnostic films... 


Calcium and sodium ipodate are even in a poorly functioning gall- 
rapidly absorbed from the gastroin- bladder. In addition, use of calcium 
testinal tract and begin to appear ipodate granules permits same-day 
4  inthebile with striking rapidity. The re-examination, should a second 
abundant delivery to the liver and visualization be deemed necessary. 


biliary system permits visualization 
See next page for "Brief Summary." 


Recent clinical study 


demonstrated 


improved diagnoses 


“A group of 114 patients with poorly filled gall- 
bladders after routine administration of iopanoic 
acid were given 6 gm. of [calcium] ipodate gran- 
ules immediately following their routine chole- 
cystography. In 66 per cent of these patients 
opacification of the gallbladder was obtained 
within 3 hours, allowing a definite diagnosis. Of the 
remaining 33 per cent, one-half were ultimately 
proven diseased."! For one of the patients in this 
group, see x-ray pictures on previous page. 


“Itis apparent that many poorly visualized gall- 
bladders can be rendered visible by the ingestion 
of ipodate granules. In most instances, definite 
diagnosis can be made within 18 hours of the 
original administration of opaque medium 
[iopanoic acid] rather than waiting 36 hours. A 
whole day may be saved and other diagnostic 
studies may be performed.”' 


plus other important advantages 

Less discomfort— |n a study utilizing iopanoic acid 
and ORAGRAFIN Sodium Capsules (Sodium 
Ipodate) nausea, vomiting, diarrhea, cramps, and 
dysuria—all were less frequent with Oragrafin 
Sodium Capsules.? Few side reactions - McCrory? 
reported that Oragrafin Sodium and Calcium were 
“,..used routinely in cholecystographic studies 

in approximately 2000 patients with excellent 
diagnostic films and only rare and mild reactions." 
Greater convenience —Routine overnight proce- 
dure with Oragrafin Sodium Capsules is easy for 
patients to follow. If necessary, rapid, same-day 
re-examination procedures possible with the cal- 
cium granules reduce the need for I.V. studies. 


Contraindications: Contraindicated for persons 
sensitive to oral iodine compounds or for patients 
with combined renal and hepatic disease or 
severe kidney impairment. Gastrointestinal dis- 
orders, which may interfere with absorption, or 
liver dysfunction, which may result in inadequate 
biliary secretion of medium, are likely to result in 
unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient 
nausea, vomiting, or diarrhea sometimes occur; 
but the incidence can be reduced by using the cal- 
cium granules and restricting the dosage to 3 Gm. 
Transient headache, dysuria, or abdominal pains 
may occur. 


Hypersensitivity reactions may include urticaria, 
serum sickness-like reactions, and rarely anaphy- 
lactoid shock. They are more likely to occur in 
the individual with a history of allergy, asthma, hay 
fever, or urticaria and in the individual who is 
known to be hypersensitive to iodine compounds. 
Antihistamines and corticosteroids are used to 
control hypersensitivity reactions; but the occa- 
sional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, 
oxygen, and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium 
Granules) is available in single-dose foil packets 
providing 3 Gm. of calcium ipodate as granules 
dispersed in flavored sucrose. The sodium salt is 
available in capsule form (Oragrafin Sodium 
Capsules) providing 0.5 Gm. sodium ipodate per 
capsule. 


References: (1) Root, H. F., Jr.: Amer. J. Roentgen. 
101:621 (Nov.) 1967. (2) White, W. W., and Fischer, 
H. W.: Amer. J. Roentgen. 87:745 (April) 1962. (3) 
McCrory, E.: J. Tenn. Med. Ass. 58:258 (Aug.) 1965. 


Огадгаћп seez, 


Calcium Ipodate 
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Sodium Ipodate 


SQUIBB ‘The Priceless Ingredient of every product 
is the honor and integrity of its maker.'TM 
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GAF X: Ray Films Two top-of-the-line favorites. GAF Finex® II extra-fine g 


polyester base film for the ultimate in image quality. It gives intensely defined images and dries better in marg 


processing. For 90-second, 317 minute, 7 minute or manual processing. 

The perfect compliment to Finex Il is GAF-X® film, a 90-second film 
on polyester base that combines image integrity and short exposures. Its 
built-in wide latitude makes it the all-purpose film for both soft-tissue and 
bone studies. 301-0400 


GAF also manufactu 
Liquamat 90 chemicc 
the color-coded che 
try that provides a su 
fire flag against con 
ination, and supplies 
GAF Red y Chek” P 
cessor Service Prog 
that can eliminate 95% 


information, call y 
local GAF representati 


GAF Corporation 
Industrial Photo Division, 
X-Ray Marketing Dept. 
140 W. 51 St., New York, N.Y. 10020 





ANNOUNCING 


A new x-ray film 


guaranteed to give you 
better detail than the 


film you are now using 


Yes, we guarantee to prove new 3M Brand Type R Medical X-Ray Film 
can give you better detail than the film you are now using. Radiologists 
who have evaluated Type R agree that “уои see more on Type В.” And 
you see it with 90-second processing. In fact, many radiologists tell us 
that Type R gives them significantly better detail than the 3% minute 
films they were using. The secret is in our new synthetic polymer that 
minimizes loss in detail normally experienced in rapid processing. Type 
R provides the same superior performance in all processing cycles. 
Make us prove it really gives you better detail than your present film. 
Send this "guarantee" with your name and address to your local 
Profexray Representative or to 3M. We'll arrange an evaluation that 
will convince you. 


Photographic Products Division 3m 


ЗМ CENTER ° ST. PAUL, MINNESOTA 55101 








Don't buy Nuclear Instruments —invest in them! 
The Abbott Modular Concept lets you do just that. 


E B Abbott Modular Concept is an ideal 
way to utilize nuclear instruments. With 
a minimum investment, you get the LOGIC™ 
111A. This is an integrated Spectrometer 
and Well Counter in a single package. 

As your investment pays for itself, you 
can add other components to your basic 
unit. Thus, with the Abbott Modular 
Concept, you get the capability you need 
today—with the option to add on as your 
needs grow. And 

because these 

units employ 
advanced tech- 
External Probe » nology, you 
ara i don’t have to 

4 be concerned about 
obsolescence. You are get- 
ting tomorrow’s Nuclear Instruments today. 
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When you're ready to do in 
vivo studies such as thyroid 
uptakes, you can add an 
External Probe, Collimators, 
and the Mechanical Medical 
Stand. What's more, this € ә 
total system actually costs / 
you thousands of dollars less than 
any competitive hardware. 

As your needs continue 

to grow, you can add an 
External Well to run 

in vitro studies with high 
energy nuclides. Only the 
Abbott Modular C oncept 
offers you this 
flexibility and 
economy. _ 

TM—Trademark 003191 





Medical 
Stand 


External 
Well 






The Full-Line Nuclear Medical Instrument Company 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 60064 
Nuclear Instruments You Can Count On 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


A NEW LINE OF HEAVY 
ROTATING ANODE A-RA» 
THAT LAST AND LAST 











the remarkapie new 


DURATRONS 
py DUNLEE 


Designed to fit most housings 


Today's X-ray department. 
More traffic. More 
sophisticated. More 
exposures per hour. 
Someone had to develop an 
X-ray tube insert to meet 
the demands of today's 
radiology. 


Dunlee did. 


Superbly engineered, the 
Dunlee Duratron 175 and 
140 rotating anode tubes 
have a high heat storage 
capacity, 175,000 H.U. on 
the 175 and 140,000 H.U. on 
the 140. Their high 
dissipation rate makes them 
applicable for all types of 
fluoroscopic, spot film and 
general radiographic service. 


Specially constructed targets 
(rhenium-tungsten- 
molybdenum on the Duratron 
175, enlarged solid tungsten 
on the 140) assure a tube 

life unsurpassed in the 
industry. 


Specify the X-ray tube insert 
designed for today's 
radiology. Duratron by 
Dunlee. As a new tube unit 
with its own Duratron 
housing or as a replacement 
tube in most housings. 


WARRANTY 

Dunlee's Material and 
Workmanship Warranty is 
our expression of confidence 
and your assurance of the 
highest production and 
inspection standards. 


Learn more about the benefits 
of the new Duratrons by Dunlee 
Ask your X-ray dealer or write. 


DUNLEE CORPORATION 


A PICKER CORPORATION SUBSIDIARY 
1023 SOUTH CERNAN DRIVE 
BELLWOOD, ILLINOIS 60104 


MPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 


INC. 
31 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere іп the United States .. . and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 


shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 


we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Prices. 


DONALD McELROY INC. 
9573 William Street 
Rosemont, Illinois 60018 


Please send me COMPLAN TODAY. 














ADDRESS 








A PROMISE FROM THE X-RAY DIVISION OF 
HANLEY MEDICAL EQUIPMENT COMPANY 


If you will write for our brochure on X-ray cabinets, 


we feel reasonably sure you will purchase. 


LOW PRICE & TOP QUALITY IS THE REASON. 
AMERICA’S LARGEST DISTRIBUTOR OF X-RAY CABINETS 


HANLEY MEDICAL EQUIPMENT CO. 


5614 South Grand X-ray Division 


St. Louis, Mo. 63111 








give...so more will live* 


HEART FUND 


High Performance Film Viewing 
with 


PHAROS “CURTAINED” ILLUMINATORS 


Instant field collimation of any section and size 
of 17 in. x 17 in. viewing area with light intensity 
adjustable to case and area density. 


"AUTOMATIC" push-button operated with motor- 
ized curtains and stepless light intensity control. 


"CLASSIC" Manually operated "Curtained" Illu- 
minator with adjustable light intensity. 


“HI-INTENSITY” Brightness controlled "Curtained" 
Illuminator with extra light power. 


PHAROS= = FOR ADDITIONAL INFORMATION 
= ===: =p Contact your X-ray Supply Company or 
— VIEWING PHAROS VIEWING EQUIPMENT 


EQUIPMENT=— 132 MYRTLE AVE., FORT LEE, N.J. 07024 





Obtain clearer, more detailed Hysterosalpingograms painlessly. 


The Vacuum Uterine Three interchangeable 
Cannula draws the cer- cups accommodate cer- 
vix into a transparent plas- vices of different size and 
tic suction cup eliminating : even lacerated cervices. 
the use of tenaculum for- The instrument may be 
ceps. The acorn at the tip used for fistulography and 
of the cannula is positioned X-Ray examination of enter- 
as a result of the negative ostomies with simple modi- 
pressure in the cup. fications. 

ft is absolutely painless, and For further information contact: 
there is no contrast medium AGA Corporation, Medical 
leakage, no reflex spasm of the Products Division, 550 

tubes, no distortion of cervical County Avenue, Secau- AGA 
canal, no hemorrhage. The parant cus, New Jersey 07094. 
experiences minimal discomfort А : 

even during repositioning. gm MuR UG арий owe 





Its probably the most expensive ciné outfit 





available today. You cant afford not to have it. 







The price will 
open your eyes. 
But the Profexray 
ciné system will 
open new vistas. 


To begin with, it’s the 
most completely automatic 

system anywhere. And because of 
that, it requires less learning time to run. 


The flexibility is fantastic. Pulsed times 
vary from 2 to 50 milliseconds, frame 
rates vary to 80, and mA varies up to 200. 
mr е And, despite exposure factors, your KV 
is automatically regulated. 


Some of the world's most prestigious 
teaching institutions have installed the 
Profexray ciné system...not because the price 
was so high, but because the system comes by 

its price honestly. It's the most sophisticated 
cinefluorographic system available today. 
Your Profexray representative has all 

the details. 


And it won't cost all that much just to call him. 


PROFEXRAY [H 


DIVISION OF LITTON INDUSTRIES 
515 East Touhy Avenue, Des Plaines, Illinois 60018 


think 


Behold the "mini-scan!" Makes possible whole body 
scans recorded 5-to-1, all on single, comprehensive, 
14" x 17" sheets of film with no loss in diagnostic 
abelity or detail, and a big gain in efficiency. 

Ohio Nuclear series 84 radioisotope scanners 
equipped with this remarkable option, not only provide 
basic 1:1 scale recordings, but 2:1 and 5:1 minified 
recordings. This avoids serial scan examination and 
consolidates diagnosis in a compact, more perceptible 
and uniform visual field. 


5:1 rectilinear field reduction capability is equivalent 
to increasing count rate by a factor of 25, which in 
turn, affords the possibility for corresponding increases 
in scan speed per unit area of examination. 


Think about "mini-scan' next time you have to piece 
together two or five pieces of film for a comprehensive 
analysis. 


Full descriptive brochures available on the versatile 
84 and compact 76 scanners 


ohio-nuclear, inc. 


7100 St. Clair Ave., Mentor, Ohio 44060 (216)946-5506 


scan minification 





Brain scan: 
1:1 and 2:1 right lateral. 
Contrast enhancement 60%. 


Typical speeds 950 to 350 cm/min. 





b 


Whole- body bone scan: Brain scan: 


9:1 


1:1 and 2:1 posterior—anterior. 


Typical speeds 400 to 700 cm/min. Contrast enhancement 50%. 


Typical speeds 280 to 350 ст/ тіп. 





DIRIGON 


Universal remote controlled diagnostic table for television screening, radiography, tomography, with 
the patient in any position. 


GENERAY, Generale Radiologica S.p.A. 
Via Monte Albenza 9 
20052 MONZA, Italy. 


Distributors for the United States: 
Keleket/C.G.R. Corp. 


1603 Trapelo Road 
WALTHAM, Mass. 02154 


Help 
In 8 countries of Latin America, Af- 
Wa п t e d e rica and Asia, American and Canadian 
е 


medical teams and specialists аге at 

ө work with MEDICO, a service of 
Medical CARE. Their mission: to upgrade 
medical services for the people and 

train local personnel for the years 


e Doctors ahead. To meet the continuing re- 
quests for this crucial assistance, 

—Generalists CARE-MEDICO seeks men and wom- 

en to serve as members of long-term 

—Specialists teams, for 24 months, or as short- 
term volunteers in specialist pro- 

e Nurses grams. Specialists in all categories 
are particularly needed, for assign- 

. Therapists ments of at least one month. For a 
professional and personal experience 

° Laboratory and you will treasure, apply today. Write 


for information on the posts available. 
X-ray Technicians 





USE THE COUPON TO І 
LEARN OF OPPORTUNITIES — MEDICO, A Service of CARE ! 
FOR CHALLENGING SERVICE 660 First Ave., New York, N. Y. 10016 

ACROSS THE WORLD І 

Send me information оп your programs in: I 

Afghanistan [] ^ Algeria[] Нопаіџгаѕ 0] ! 

Dominican Republic 0 Jordan [] 

Malaysia Г] Nigeria [Г] Tunisia[] | 

! 

EM Таш. ал аланнан н ан and would ү 

ae be interested in serving ................ months. 

A Service of CARE Name: auus oditaut ivi icti er eUam А 
GROSS ctae нылі, 

A nonprofit, nonsectarian 4 

aid program to share the — а. : 

boon of modern тейете "eene ! 

Space donated by this publication I 


Y 


out of th 
ceiling suspensio 








"lean, uncluttered look tells yo 


The new 
Futuralix table 


is designed from the 
round up for remote control 





. with a built-in spot film Bucky. So it's out of the way of the patient, of the operator —but 
easily accessible. And it accepts any size cassette up to 14" x 17" just like any conventional Bucky. 
So it's sturdy, vibration-free. So it provides consistent Bucky film quality even 
for spot filming. 


. with the X-ray tube at any angle you choose for TV fluoroscopy and spot filming. 
This is simply not possible with conventional spot films. 


Get rid of the second ceiling-mounted tube, too! Get upright examinations with the patient standing 
Get a clean ceiling for clean X-ray procedures. | at floor level. The Futuralix table top, tube and 
Futuralix needs just one X-ray tube for all modes of | spot film Bucky are coordinated with the image 
operations: ТУ fluoroscopy, spot filming, Bucky intensifier assembly. You can examine the entire Gl 
radiography, cine radiography, 70 MM spot tract with the patient where you want him— 
filming and tomography. instead of 30” off the floor with so-called 

"similar" tables. 

Get push-button tomography — just flick a switch to 
move instantaneously from conventional TV | Get solid state, get reliability. Futuralix control is 
fluoroscopy, spot filming or Bucky radiography to completely solid state—with no relays to fail, with 
tomography. Get automatic, remote controlled smooth and silent operation, with easy adjustment 
tomo capability with a broad selection of angles of motions, with easy maintenance (if ever required) 
and exposure times. It’s the Futuralix way. | and with surprising compactness 

when you count up the capabilities. 





Get the full story. Get the new 


Futuralix brochure from Keleket/CGR. Write: Keleket 
1603 TRAPELO ROAD, WALTHAM, MASSACHUSETTS 02154 { : G E 
Medical X-ray Equipment * Accessories and Supplies 
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be possible because of a last-minute change or an omission. 





New Hals 
Chron-I-S 


Unique new Halsey 





ey 
ettes 






Chron-I-Settes| represent 
one of the most important 
developments in radiograph 
identitication techniques in years. 
New |Chron-I-Settes allow 
you to identify your patients' 
radiographs in just seconds. 
Positively. Permanently. Effortlessly. 
In broad daylight and 
without opening the cassette. 





They take positive 
patient identification 
out of the dark. 






1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/ TWX 710-584-2358 


MEDICAL PRODUCTS DIVISION 
CUSR> UNITED STATES RADIUM CORPORATION 


See Chron-I-Settes at the American Roentgen Ray Society Meeting Booth 137-138. 


CV 


with a stand 


Due to small dimensions Puck allows 
magnification techn without in- 
creasing the heigh һе table top. 


ж 


Puck for magnificati echpigu e, only one of man applications 
P L C K A film changer and = 
film magazine in one ® 


ELEMA-SCHONANDER, ING. 8 699 LIVELY BLVD. в ELK GROVE VILLAGE, ILL. 60007 в (312) 593-6770 





Slim-Lite 
offers you more 


while 
it offers you less 


As a matter of fact, 
Slim-Lite offers you just about < 


everything you want in an illuminator. x 


To take the second part of our story 
first, Slim-Lite offers you LESS because it 
is up to 50% SLIMMER THAN CON- 
VENTIONAL ILLUMINATORS. This 
ultra-practical modern design provides 
for easier installation . . . resulting in an 
illuminator that looks better, eliminates 
unsightly bulky projections and saves 
you valuable desk and/or wall space. 

Secondly, and just as important, 
Slim-Lite offers you MORE LIGHT... 
50% MORE LIGHT because its modern 
design encompasses the use P three 


fluorescent bulbs in- 
stead of the conventional t 


tremely important innovation guarar 
you the ultimate in uniform diffusic 
which means you work with а brig 
sharper, clearer picture without eyest: 

Furthermore, for the most con 
ient, most practical multiple view 
Slim-Lites can be ordered in series, in 
combination from two to eight (or r 
if needed). 

For further information, con: 
your dealer or write to us direct... ye 
discover Slim-Lite is the perfect wa 
shed light on any subject! 


WOLF X-RAY CORPORATION | © New York e Chicago • Los Angeles e Tore 


Executing “fires 182 pp 13 arty 4 уз) AJ Now Y, Е I 


| 





60 seconds gets it ready and 
O seconds gets it gone. 


(The Picker Rapidfil™ disposable enema.system with Місгорааие? 


Snap closure: 
Opens easily for 
filling, closes 
securely, doesn’t 
leak. 


Retrograde filling 
system also 
availäble. 


ough, tough heavy 
gauge vinyl bag: 
akes abuse without 
leaking or tearing. 


nother thoughtful 
feature: bag 
mpregnated with a 
pleasant masking 


iquid level easily 
isible. 


Spring metal 
positive control 


Centered support 
hole: easy to hang, 
automatically 
balanced. 


3000 + cc capacity 
with helpful 500 cc 
дгааиаїіопз. 


Wide choice ої 
disposable 
enema tips. 


Pre-filled with 
Micropaque® USP 
barium sulfate 
formulation. 
Defines mucosal 
patterns by coating 
rather than filling 
colon. 


The Picker Rapidfil™ disposable enema system with Micropaque® is a simple-to-use, 
predictably dependable system which eliminates several problems: the risk of contamination 
and the cost and unpleasantness of cleaning. Ask your Picker representative for a sample, or 
write Picker Medical Products Division (Dept. L), 595 Miner Road, Cleveland, Ohio 44143. 


PICKER 


The “single source responsibility’ company. 
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The Picker 
Dynacamera 2: 


The scintillation camera that also does dynamic 
function work without the need for extra modifications, 
appendages, or cost. 


(We wouldn't settle for less. Why should you?) 
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nd, Ohio 44143 P 


The “single source responsibility" company. 


‘The Tri-spiral STRATOMATIC 
sets the new criteria in high precisi 
lomography G) 


1 


ш».‏ ر 











Like 
1. The shortest possible exposure time 
for each individual exposure. 


2. The shortest possible duration for 
the complete tomographic examination. 


3. The most efficient blurring capabilities. 


1. The Keleket/CGR Stratomatic 
gives you push button selection 
of three motions: 


existing machines. On top ol 
this, it is an excellent table fc 
conventional Bucky radiogré 
with tube centered 90° or : 
in any direction and even for 
stereo radiography. 


e linear, fully orientable, down 

to 0.25 seconds 
e circular (any angle from 0° to 
20°, plus 30° and 45°) down 
to 1.5 seconds 
tri-spiral, 1,080° sweep, 45/12°, 
down to 3 seconds 


2. The Keleket/CGR Stratomatic 

is fully automatic, remote 

controlled, fool proof. No retakes. 

Up to 12 exposures on a 10 x 12” 
* film in as little as 27 minutes. 


3. The Keleket/CGR Stratomatic, BP 
with tri-spiral motion, has a g 
blurring factor of 7.5X . . . 50% 

better (more homogenous) than 


See for yourself. The 
Keleket/CGR Stratomatic wi 
on display at the forthcoming 
RSNA Meeting. 


In the meantime, write for 
further information. 


WALTHAM, MASSACHUSETTS 02154 : : C3 | 
Madical X-rav Eauinment e Accessories and Supplies 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
articles must be submitted in fna! form. They are published with the understanding that they are contributed 
exclusively to THE AMERICAN JOURNAL OF RoeNTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty offprints are furnished without charge to authors. Additional offprints (up to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
issue is printed, the type is destroyed except for offprint or reprint orders in hand. These orders must be 
returned with corrected galley proofs to the Editorial Office. 

Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
JOURNAL or RogNTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE should be addressed to Charles C 
Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62703. (All requests to be submitted 
in writing.) 





Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
on each sheet of manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical 
lists, footnotes, etc. The use of abbreviations should be avoided in the text. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic prints of films 
or slides on glossy paper produce the best half-tones. The photographic prints should be no larger than 6X8 
inches, should have no handwriting, lettering or other indelible signs (except professional arrows) on them 
and should be unmounted. i 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated. and 
an abbreviated title of the paper placed on the back of each one. : 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the author with initials: title 
of the article; name of the periodical; year, volume and pages. It is requested that the authors use the follow- 
ing as model: 

1. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. F. Dis. Child., 1943, 65, 766-780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted. 
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Simple, specific, 
palatable 


preradiographic 
bowel evacuant 


One step preradiographic bowel 
prepping with X-PREP Liquid 
simplifies procedure for the 
patient. NO need for complicated 
regimen of tablets, suppositories 
and enemas. NO need for 
overhydration which may be 
undesirable in some patients. NO 
need to stop antacid therapy. 


One dose — 212 fluid ounces— 
of X-PREP Liquid cleanses the 
bowel effectively. Lower bowel 
peristalsis is induced through 
virtually colon-specific 
stimulation of the intrinsic 
peristaltic mechanism. 


One bottle of palatable X-PREP 
Liquid is usually enough to 

achieve a clean colon, without 
residual oil droplets that may 

occur with castor oil. In the 

majority of cases, good-to-excellent 
visualization has been obtained without 
enemas.” Patient acceptance is generally good. 
*References available on request. 

Gray Pharmaceutical Co., Affiliate 

The Purdue Frederick Company 
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Prep with X-PREP Liquid 


One step-one dose-one bottle 
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uibb takes the mercury 
out of kidney scanning. 





The new Renotec Kit. 
(Technetium 99m- Diethylenetriamine Pentaacetic Acid [ОТРА]) 


The Non-Mercurial 
Renal Scan 


A convenient, easy-to-use kit 
for preparing technetium 99m- 
D'TPA-a renal scanning com- 
pound that gives you all these 
advantages: 

* low radiation exposure to the 
kidney 

* sustained activity in the kid- 
ney for conventionalrectilinear 
scans 

* doses prepared in minutes, 
utilizing *™T'c eluate from your 
Squibb generator. 

After intravenous injec- 
tion, *"Tc-D'TPA is rapidly 
cleared by the normal kidney. 
Sufficient activity remains in 
the kidney, however, to permit 
conventional scans at two 
hours after injection. 

Unlike radiomercurial 
compounds for renal scanning, 
the much shorter physical half- 
life of technetium 99m (only six 
hours) greatly reduces the ra- 
diation exposure to the kidney. 


Toxicity due to DTPA is not a 
major problem with the dose of 
chelate administered in sub- 
jects with either normal or de- 
pressed renal function. 

With Renotec, doses can 
be prepared in minutes, as you 


` need them, utilizing the "Tc 


eluate from your Technetope® 
II (Technetium 99m) Sterile 
Generator. 


New Versatility For Your 
Squibb Generator 


The Technetope II (Tech- 
netium 99m) Sterile Generator 
provides a means of obtaining 
a sterile, non-pyrogenic supply 
of technetium 99m for use with 
two different Squibb diagnos- 
tic kits: the new Renotec (Tech- 


netium 99m-DTPA) Kit and 
the Tesuloid® (Technetium 
99m-Sulfur Colloid) Kit (an 
easy-to-use kit for preparing 
technetium 99m-sulfur colloid 
solution for liver and spleen 
scanning). 


/ 


/ 



















See next page for brief summary. 


New Renotec Kit 
(Technetium 99m-Diethylenetriamine Pentaacetic Acid [DTPA]) 


The non-mercurial renal scan. 


The RENOTEC (Technetium 99m- 
Diethylenetriamine Pentaacetic Acid 
[DTPA]) Kit includes: 1) 5 vials (2 cc. 





each) of Sterile Reaction Solution pro- 
viding 5 mg. ferric chloride per cc. and 
mg. ascorbic acid per сс.; 2) 5 


Unimatic* Disposable Svringes (2 cc. 
each) containing Sterile 0.07N Sodium 
Hydroxide Solution providing 2.8 mg. so- 
dium hydroxide per cc.; and 3) 5 Unima- 
tic Disposable Syringes (2 cc. each) 
containing Sterile DTPA Solution pro- 
viding 2.5 mg. diethylenetriamine penta- 
acetic acid per cc. 

'The TESULOID (Technetium 99m-Sul- 
fur Colloid) Kit includes: 1) 5 vials (3 cc. 
each) of Sterile Sulfur Colloid Reaction 
Mixture providing 4 mg. sodium thiosul- 
fate, 3 mg. gelatin, 8.5 mg. potassium 
phosphate, and 0.93 mg. disodium ede- 
tate per cc.; 2) 5 Unimatic Disposable 
Syringes (2 cc. each) containing Sterile 
25N Hydrochloric Acid Solution pro- 
viding 9 mg. hydrochloric acid per сс.; 
and 3) 5 Unimatic Disposable Syringes 
(2 cc. each) containing Sterile Buffer So- 
lution providing mg. sodium biphos- 
phate and 10 mg. sodium hydroxide per 
cc. 

TECHNETOPE II (Technetium 99m) 
Sterile Generator provides a means of 
obtaining a sterile, non-pyrogenic supply 
of technetium 99m as sodium pertechne- 
tate. 

Warnings: The contents of the syringes 
in the Renotec Kit and the Tesuloid Kit 
should not be injected directly into a 
patient. 

Usage in pregnancy —These agents 
should not be administered to women 
who are pregnant or who may become 
pregnant and during lactation unless the 
indications are exceptional and the need 
for the agent outweighs the possible po- 
tential risk from the radiation exposure 
involved. 

Since sodium pertechnetate “Tc may 
be taken up by the fetus and excreted in 
human milk, administration of the prep- 
aration during pregnancy and lactation 
is not recommended. 

Formula feedings should be substituted 
for breast feedings if these agents must 
be administered to the mother during 
lactation. 
"""Tc-DTPA, "Tc-S colloid, and sodium 
pertechnetate “Tc should not be admin- 
istered to persons less than 18 vears of 
age unless the expected benefit outweighs 
the hazards. It should be noted that 
although radiopharmaceuticals are not 
generally used in individuals under 18, 
procedures using '"""Tc-DTPA or *"Tc-S 
colloid are occasionally necessary in such 
patients. 'The low internal radiation dos- 
age of ^"Tc-DTPA makes it a very satis- 

















factory agent when scans of the kidney, 
brain, or blood vessels are necessary in 
young patients. The low internal radia- 
tion dosage of """Tc-S colloid makes it a 
very satisfactory agent when liver or 
spleen scans are necessary in young pa- 
tients. 

Radiopharmaceuticals, produced by nu- 
clear reactor or cyclotron, should be used 
only by physicians who are qualified bv 
specific training in the safe use and safe 
handling of radioisotopes and whose ex- 
perience and training have been ap- 
proved by the appropriate federal or 
state agency authorized to license the 
use of radioisotopes. 

When obtaining elutions from Technetope 
II (Technetium 99m) Sterile Generator, 
proper radiation safety precautions 
should be maintained at all times. The 
column containing ^Mo need not be re- 
moved from the lead shield at any time. 
There is a high radiation field surround- 
ing an unshielded column. Solutions of 
sodium pertechnetate ""Tc withdrawn 
from the generator should always be ade- 
quately shielded. The early elutions from 
the generator are highly radioactive. Im- 
portant: Since material obtained from 
the generator may be intended for intra- 
venous administration, aseptic technique 
must be strictly observed in all handling. 
The stoppers of the eluent bottle, of the 
elution tube, and of the collecting vial, 
as well as both rubber closures in the gen- 
erator column, should be swabbed with a 
suitable germicide before each entry. AII 
entries into the generator column must 
be made aseptically with sterile ncedles. 
Only the eluent provided should be used 
to elute the generator. Use a fresh milk- 
ing tube and collecting vial for each elu- 
tion; sufficient equipment is provided for 
this purpose. All equipment used to col- 
lect or administer sodium pertechnetate 
"Te must be sterile. Do not administer 
material eluted from the generator if 
there is any evidence of foreign matter. 
NOTE: The Renotec Kit and the 
Tesuloid Kit are not radioactive. How- 
ever, after the eluted “"Te is added, 
adequate shielding of the resulting pre- 
paration should be maintained. 
Precautions: When using radioactive 
material, care should be taken to insure 
minimum radiation exposure to the pa- 
tient (i.e., by using the smallest dose of 
radioactivity consistent with safety and 
validity of data) as well as to all person- 
nel directly or indirectly involved with 
the patient. Before a test is repeated in 
the same patient, the need should be 
carefully evaluated; this is especially 
true in younger patients. 

Each elution from Technetope II (Tech- 
netium 99m) Sterile Generator should be 

















assayed before use for "Te activity and 
for the possible presence of “Mo. Mate- 
rial containing more than 5 microcuries 
of "Mo per dose of "Тс pertechnetate 
exceeds Atomic Energy Commission lim- 
its and should not be administered. Poor 
gastrointestinal absorption of an oral 
dose of pertechnetate and resultant low 
blood radioactivity levels have been ob- 
served in the postprandial state, in seri- 
ously ill patients, and in a small number 
of normal, fasting individuals. Since per- 
technetate is concentrated by the gastric 
mucosa and the salivary glands, secre- 
tions of the digestive tract are radioactive 
and may cause artifacts on the cranial 
scan. Therefore, all possible care should 
be taken to avoid extracranial contami- 
nation, not only for the protection of pa- 
tients and of hospital personnel but also 
to avoid obtaining a falsely positive scan 
due to extracranial radiation. Any condi- 
tion which alters the blood-brain barrier 
or the normal cranial vasculature may 
cause abnormal areas of increased radio- 
activity. The brain scan with sodium per- 
technetate “Tc is therefore likely to be 
abnormal in patients with scalp contu- 
sions or acute head injuries. Following a 
craniotomy, uptake of radioactivity is 
increased throughout the operative field, 
usually for only a few weeks but in some 
instances for prolonged periods. Since 
cerebral radiographic techniques tem- 
porarily affect the blood-brain barrier, 
brain scanning with sodium pertechne- 
tate ""Tc should precede cerebral angi- 
ography when possible, or should be 
postponed for several days thereafter. A 
negative brain scan does not rule out the 
possibility of a lesion and should there- 
fore never be considered diagnostically 
conclusive. Because the normal vascular 
structures are more apparent on a """Tc 
pertechnetate scan than on a radiochlor- 
merodrin scan, and because the choroid 
plexus may be visible, it is particularly 
important to recognize the appearance 
of a normal brain scan when “Te per- 
technetate is used, in order to avoid in- 
correct interpretation. 

NOTE: The Renotec Kit and the 
Tesuloid Kit were designed for use with 
the sodium pertechnetate eluate ob- 
tained from a Technetope II Sterile Gen- 
erator. It is recommended that only 
Technetope II be used as the source of 
sodium pertechnetate with the Renotec 
Kit and the Tesuloid Kit unless the user 
has demonstrated that other sources of 
""Tc are consistently compatible and 
meet the standards of Technetope II. 
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Division of Nuclear Medicine 
New Brunswick, New Jersey 08903 


€ E. R. Squibb & Sons, | 


WHERE 

YOU 

COUNT 

ON 
RELIABILITY 


This General Electric vascular procedure bi-plane system includes two 
Photomechanisms Model 482 35mm cameras for cinefluorography in both the 
lateral and A/P planes. Photomechanisms cinefluorographic cameras have 
for many years been selected for specialized image intensifier installations by 
GE and other leading x-ray equipment producers. 

The reasons? Photomechanisms cinefluorographic cameras have been spe- 
cifically engineered for integration into image intensifier systems that fulfill a 
wide variety of procedural needs of cardiologists, radiologists, and special or 
advanced procedures researchers. Since 1958, the time-tested reliability and 
numerous operating and performance advantages of these versatile cameras 
have been critically important to both the producer and the user of x-ray diag- 
nostic systems. 

For technical details on Photomechanisms cinefluorographic cameras, call 
your own source of medical x-ray equipment or write us directly. 


loe,— 
Logtrronics Mme. Photomechanisms Division, Inc. • A subsidiary of LogEtronics, Inc. 


15 Stepar Place, Huntington Station, N. Y. 11746 • Tel: (516) 423-4411 
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Siemens 


Betatron. Pioneering the use of 
megavolt therapy in the control of cancer. 


High-energy Betatron therapy has 
contributed more than any other technique to 
the improvement of primary healing and 
5-year survival rates for cancer. 

With the Betatron, therapists have two 
different radiation modes to choose from. 
Electron beam and ultra-hard X-ray. The 
particular type of carcinoma Camos 
the treatment. TERTS ry 

For example, 
fast-electron therapy 
has proven to be very 
effective for neoplastic 
growth at medium body 
depth when no bone is 
intervening. 

Ultra-hard X-ray 
therapy has extremely 
high penetrability with 
virtually no lateral 
scatter, making it a 
preferred treatment for 
tumour growths at 
greater body depths. 

And beta rays 
combined with ultra- 
hard X-rays can í o 
manage tumours close to the body surface 
especially with intervening bones. 

Because of these and other advantages 
many hospitals and institutions around the 
world have been installing Betatrons. 150 
Siemens units have already been installed 
or ordered. And this represents over half of 
all the Betatrons now in use. 





Siemens offers both 42 MeV and 18 
MeV Betatrons. These are not modifications 
or adaptations of industrial units but are 
designed exclusively for medical use. 

The Siemens 42 MeV Betatron has an 
X-ray radiation output of 300 R/min at one 
meter. Electron output is 1500 R/min at one 
meter. These are unusually high outputs 
for a 42 MeV unit. 

Siemens offers 
the only Betatrons 
equipped with a donut 
that can be opened for 
| replacement of the 
filament. This feature 
| cuts downtime for 
_| filament replacement 
from about four days to 
less than one day. And 
it reduces filament 
replacement cost from 
thousands of dollars 
down to a few hundred. 

The Siemens 
18-MeV Betatron, now 
X in wide use around 

S the world, offers many 
of the features of the 42-MeV unit. One of 
these units is capable of handling the needs 
of any hospital or institution. 

For more information on Betatrons or 
other X-ray equipment, contact your 
nearest Siemens representative or Robert 
MacKinnon, Siemens Corporation, 186 Wood 
Ave. So., Iselin, N.J. 08830. (201) 494-1000. 


ATLAS OF ROENTGEN ANATOMY OF THE 
SKULL (Rey. 3rd Ptg.) by Lewis E. Etter, Univ. 
of Pittsburgh, Pa. With a section on “The Radio- 
graphic Anatomy of the Temporal Bone" by 
J. Brown Farrior, Farrior Clinic, Tampa, and a 
section on "The Roentgen Anatomy of the Skull 
in the Newborn Infant" by Samuel G. Henderson 
and Louise S. Sherman, both of Univ. of Pitts- 
burgh. Represents original roentgen anatomic re- 
search to determine without doubt the identity of 
many previously unidentified lines and shadows 
in the radiograph of the skull. '70, 232 pp. (815 
x 11), 239 il., $24.75 


GLOSSARY OF WORDS AND PHRASES 
USED IN RADIOLOGY, NUCLEAR MEDI- 
CINE AND ULTRASOUND (2nd Ed.). Pre- 
pared from various sources for Medical Secretar- 
ies, X-ray Technicians, Medical Students and 
Residents in Radiology by Lewis E. Etter. With 
a section on "Suggested Terminology For Roent- 
genological Reports" devised by Doctors Fisher, 
Bovard, and Bacon for the Pennsylvania Radio- 
logical Society. Foreword by Patricia Warchock. 
б... heartily recommended to radiologists and 
all those associated with the specialty."—Radi- 
ology. ’70, 384 pp. (612 х 9%), 7 il., $22.50 


THE EARLIER GAIN AND THE LATER 
LOSS OF CORTICAL BONE: In Nutritional 
Perspective by Stanley M. Garn, Univ. of Michi- 
gan, Ann Arbor. Deals with bone gain and bone 
loss over the entire life cycle. The first accounting 
of the adolescent shift from endosteal resorption. 
Covers osteoporosis, osteopenia, bone loss with 
age, bone-muscle relationship, surface specific 
bone changes, continuing bone expansion, failure 
of the flexion-stress hypothesis, and castration 
effects on bone. '70, about 158 pp. (634 X 934), 
35 il., 51 tables. 


PULMONARY INVESTIGATION WITH RA- 
DIONUCLIDES: First Annual Nuclear Medi- 
cine Seminar compiled and edited by Albert J. 
Gilson and William M. Smoak, III, both of Univ. 
of Miami School of Medicine. (27 Contributors) 
Examines labeled compounds and basic instru- 
ments for their detection and localization, respec- 
tive merits and drawbacks of the imaging devices 
and data handling systems, the place of radio- 
nuclide procedures in comparison to other pro- 
cedures, and functional topographic radionuclide 
procedures. '70, 392 pp. (634 х 934), 197 il., 12 
tables, $21.50 


NEWER TITLES FOR 
YOUR PROFESSIONAL 
LIBRARY 


CARDIAC ROENTGENOLOGY: Plain Films 
and Angiocardiographic Findings by William T. 
Meszaros, //linois Masonic Medical Center, Chi- 
cago. Illustrates and describes both congenital and 
acquired heart disease with a discussion of more 
than 230 cardiac entities . . . typical features as 
well as important variations of each entity are 
considered. “ . à considerable achievement, 
presenting in very clear terms a carefully con- 
sidered account of the current radiological ap- 
proach to heart disease. As such, it can be recom- 
mended without reservation as a standard text." 
—Clinical Radiology. '69, 600 pp. (8% х 11). 
950 il., 22 tables, $38.00 


USE AND INTERPRETATION OF THE 
LUNG SCAN by Fred S. Mishkin and Richard 
T. Brashear, both of Indiana Univ. Medical Cen- 
ter, Indianapolis. Directed towards those with no 
formal training in the procedure. Technical dis- 
cussions concerning instrumentation and radio- 
pharmaceuticals are detailed and will serve as a 
guide in performing the lung scan. The test is di- 
vided into disease entities affecting the bronchial 
tree and lung parenchyma, pulmonary vascular 
diseases, congenital and acquired cardiac disease, 
pleural disease and miscellaneous conditions. '70, 
about 168 pp. (634 X 934), 191 il., 2 tables. 


MUCOUS AND SALIVARY GLAND TU- 
MOURS by Sameer Rafla Demetrious, Winnipeg 
General Hospital, Manitoba, Canada. For those 
interested in the problem of these tumours. Based 
on the material seen and treated in the Royal 
Marsden Hospital during a period of thirty years. 
Discusses different methods and results of treat- 
ment; their response to radiation and the place of 
radiotherapy in the various histological types and 
sites; and complications of treatment and iatro- 
genics. A new classification utilizing the basis of 
the TNM system is suggested with its significance 
exemplified. 70, 296 pp., 70 il., 80 tables, $17.50 


INDICATIONS AND ALTERNATIVES IN 
X-RAY DIAGNOSIS by Melvyn H. Schreiber, 
Univ. of Texas Medical Branch, Galveston. Lists 
and discusses kinds of x-ray examinations valua- 
ble in the study of different organ systems. Ex- 
amples of common abnormalities displayed by 
these different studies are presented, the signs and 
symptoms of which constitute indications for the 
procedures. Will help the student and referring 
physician to select the most appropriate radio- 
logic examination. ’70, 128 pp., $4.50 


RECENT ADVANCES IN THE STUDY OF 
CEREBRAL CIRCULATION: Transactions of a 
Round Table Discussion Sponsored by the VIII 
Symposium Neuroradiologicum, Paris, and by 
International Brain Research Organization 
(IBRO) edited by Juan M. Taveras, Herman 
Fischgold and Domenico Dilenge. (35 Contribu- 
tors) Discusses clinical and pathophysiological as- 
pects, measurement of blood flow using radio- 
active isotopes, regional cerebral blood flow 
measurements, etc. '70, 2/6 pp. (7 х 10), 146 il., 
9 tables, $18.00 


RADIONUCLIDE APPLICATIONS IN NEU- 
ROLOGY AND NEUROSURGERY edited by 
Yen Wang, Univ. of Pittsburgh School of Medi- 
cine, and Pietro Paoletti, Univ. of Milano, Italy. 
(25 Contributors) Covers the mechanisms of 
radionuclide transport processes across various 
membrane systems and cellular compartments of 
the central nervous system; techniques of cerebral 
blood flow study in normal and abnormal condi- 
tions: cisternography, ventriculography, etc. '70, 
376 pp. (7 x 10), 215 il., 44 tables, $27.50 


THF PHARYNGOESOPHAGEAL SPHINC- 
TER by Costantino Zaino, New York Univ. 
Medical Center; Harold G. Jacobson, Montefiore 
Hospital and Medical Center; Harold Lepow, Al- 
bert Einstein College of Medicine; and Cahit H. 
Ozturk, Neillsville Memorial Hospital, Wiscon- 
sin. Normal gross and histologic anatomy of this 
region is detailed. Normal roentgen anatomy of 
this area is illustrated, and comparative changes 
between the upper and lower sphincters are tabu- 
lated. '70 224 pp., 177 il., 14 tables, $18.50 





Other Titles of Interest in Roentgenology . . . 


* BRAIN TUMOR SCANNING WITH RA- 
DIOISOTOPES edited by Louis Bakay. As- 
sistant Editor, David M. Klein. Both of State 
Univ. of New York at Buffalo Medical School. 
(23 Contributors) '69, 228 рр. (8,2 x 10%), 
220 il., 35 tables, $19.50 


* ROENTGEN DIAGNOSIS OF RHEUMA- 
TOID ARTHRITIS by David L. Berens and 
Ru-Kan Lin, both of Buffalo General Hospital. 
Foreword by L. Maxwell Lockie. `69, 352 pp. 
(7 x 10), 350 il., 20 tables, $25.50 


* BONE TUMORS: General Aspects and Data 
on 3,987 Cases (2nd Ed., 2nd Ptg.) ^y David 
C. Dahlin, Mayo Clinic, Rochester, Minnesota. 
‘70, 296 pp. (8% x 11), 572 iL, 5 tables, 
$18.00 


* PRINCIPLES OF RADIOGRAPHIC EX- 
POSURE AND PROCESSING (2nd Ed., 7th 
Ptg.) by Arthur Fuchs, Rochester, New York. 
"70, 304 pp. (7 x 10), 600 il., $12.00 


* X-RAY APPEARANCES OF TUBERCU- 
LOSIS OF THE SPINE ^y A. R. Hodgson, 
Univ. of Hong Kong; W. Wong, Queen Mary 
Hospital, Hong Kong; and A. Yau, Univ. of 
Hong Kong. '69, 208 pp., 147 il, 1 table, 
$15.50 


* USE AND INTERPRETATION OF THE 
BRAIN SCAN by Fred S. Mishkin and John 
Mealey, Jr., both of Indiana Univ. Medical 
Center, Indianapolis. '69, 208 pp., 158 il., 5 
tables, $12.50 


* THE FUNDAMENTALS OF X-RAY AND 
RADIUM PHYSICS (4th Ed., 8th Ptg.) by 
Joseph Selman, Univ. of Texas, Tyler. ^70, 498 
рр.. 306 il., 16 tables, $10.50 


Complete list of books in this 
field sent free on request 











CHARLES C THOMAS - PUBLISHER 


301-327 East 
Lawrence Avenue 


SPRINGFIELD - ILLINOIS 62703 


Soon, patients at 49 hospitals 
will respond to the visible sign 
of progress in radiotherapy. 





This 4 million volt linear accelerator makes even 


mantle treatments quick and convenient. Thanks to 
field sizes up to 44x44 cm. at 110 cms., and outputs 
to 350 rads per minute at 80 cm. 

Set up time is dramatically reduced for even the 
most involved treatment plans. Innovative and easily 
handled accessories like the shadow tray or the 
wedge filter lock into the head in a matter of seconds. 
The completely motorized treatment couch works 
smoothly into all set ups, from the smallest head and 
neck portal on a child to the largest mantle field on a 
six-footer. 

These features combine to let you accommodate 
as many as 80 patients a day... patients that can be 
assured of receiving the most advanced radiation 
treatment in use today. Twenty-five Clinac 4's are in 
service . Twenty-four more are scheduled for instal- 
lation. The response is growing. 


Clinac 4—the visible sign of progress in radiotherapy. 


For further information contact 
Varian Radiation, 611 Hansen Way, 
Palo Alto, California 94303; 
St. Louis. Missouri 63124; Houston, 
Texas 77027; Springfield, N.J. 07081; 4 
Fabriksparken 33, vanan 
2600 Glostrup, Denmark. division 


nac 4 simplifies the setup. 





Good ol’ reliable Sanchez-Perez. 
But you can't expect it to last forever. 


Does the 
drawer still 
fit exactly? 


Sure, the drive 
chain assembly 
still works, but 
maybe not as well 
as it should. 


Your technician 
might save some 
time if all your 
cassettes were 
lined-up, adjusted 
and polished— 
maybe even 
replaced. 


And after all, 
couldn't the old 
girl use a new 
coat of paint? 





Isn’t the 
receiving 
compartment 
lining wearing 
a little thin 
by now? 


A complete 
rewire job 
couldn't hurt, 
could it? 


И you want us to, 
we'll add a new, 
improved locking 
system that 
doesn't take away 
a bit of your 
mobility. 


If you don't 
already have 
one, maybe 
you should 
add that 
Model 400 
programmer 


now. 


Isn't it about time for an overhaul? After all, time 
takes its toll—even on such a simple, dependable 
design as the Sanchez-Perez Automatic Seriograph. 
Maybe you should send yours back to our factory— 
and have it reconditioned by the people who built it 
all those years ago. 

For about a third of the cost of a new one (and that 
wasn't much in the first place, remember?), we'll run 
your Sanchez-Perez back down our assembly line— 
replacing, repainting, rewiring, renewing. 

And deliver it back to you in like-new condition. 


How long will it take? About eight weeks. If you 
can't do without a changer for that long, we'll rent 
you another Sanchez-Perez while yours is being rebuilt. 

Of course, we'll be glad to sell you a brand new 
Sanchez-Perez Automatic Seriograph, if you prefer 
(we've made a few improvements, and it's still the 
only film changer in its price class). You probably 
can use an extra one to do bi-plane work. But no tell- 
ing how long the one you've got will last. 

If you keep sending it back to us every twenty 
years or so. 


AUTOMATIC SERIOGRAPH 


DIVISION OF LITTON INDUSTRIES [Н 
515 East Touhy Avenue . Des Plaines, Illinois 60018 
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Accident! Emergency! Ambulance! Of primary importance 
is the smooth transfer of the patient—without handling him 
—from the site of the accident through the emergency, 
radiology and surgical departments to his hospital bed. 
The Philips solution is simplicity itself—not earth-shaking 
—but unique and efficient. 


With the Philips special transfer system, the patient need 
never be moved from the transfer sheet placed under him 
at the accident site. The sheet is attached to a unique 
stretcher frame that can be mounted on a cantilevered, 
radiolucent cart providing special support for x-ray exam- 
ination. The transfer system is mated with the Philips 
mobile radiographic bucky. 


The patient can be wheeled into the OR for emergency 
surgery, back to the recovery room and finally to a hospital 
bed without ever being removed from the support sheet. 
The sheet itself is reusable and inexpensive. It provides ex- 
cellent support along the entire length of the patient's body. 


These features were designed primarily to facilitate patient 
care, but the result has also been a simplified procedure 
that conserves time and effort. For further information on 
this new, workable concept, call your Philips dealer—or, if 
you wish, call us. мао 


PHILIPS MEDICAL SYSTEMS, INC. 
A NORTH AMERICAN PHILIPS COMPANY 


100 East 42nd Street, New York, N. Y. 10017 





Outside U.S.A.: N. V. Philips * Eindhoven, The Netherlands 








Graphic" To test, to “see” and 
to learn what goes on 


Dynamic! inside the patient! 
Logic" 





Announcing 


Graphic... 





...a New Speed! 
concept Portability! 
in scanners! Simplicity of Operation! 


Scan speed ranges to 1,000 cm./min. 


. variable from 10 to 1,000 cm., minute with appropriate fixed 
index level. 1,000 cm. minute makes it the fastest scanner available. 
Portal to portal patient time may be less with some studies than 
with camera devices. 


Portable 


.. system is readily portable and can be easily moved on its 5" 
casters. Will fit through any standard door opening. It is the only 
scanner that can easily be taken right to the patient in his hospital bed. 


Simple to operate 


. . . technician can master scanner operation within 30 minutes. 
Remote control for detector positioning. Detector angle may 
be adjusted 360°. 


Scan area 17" either way 


... 17" x 14" in either direction. Allows for easier patient set-up to 
scan large lung fields, liver, spleen, etc. Can scan 17" laterally or 
horizontally (important in obese patients). Uses standard 14" x 17" 
x-ray film. 


Convertible 


. . . the Graphic is available with either a 3" or a 5" detector head. 
Can be converted easily in the hospital from a 3" to a 5" scanner. 


Versatile 


. . . five levels of contrast enhancement including digital mode and 
six levels of background erase. 


Integrated circuitry 


. allows fast, reliable photoscans in the shortest possible time 
with less instrument down time. 


Ask about Abbott's unique service concept! 


TM—Trademark. 


007228 


Announcing 


Dynamic... 





...to study the 
life systems! 


Four chart speeds 


. . . 0.1 millimeter/second, 1.0 millimeter/second, 10 millimeters/ 
second, and 20 millimeters/second which are keyed to the 

circulation times relating to dynamic function studies of the important 
organs of the body. Included are the brain, lungs, heart, and kidneys. 


Digital 


„ . . the Dynamic system is entirely digital in operation. 


*Foldover" capability 


... this unique feature of the strip chart recorder assures you that no 
data will be lost. A Dynamic exclusive. 


Heated stylus 


...in each of the strip chart recorders eliminates the messy chore of 
ink changing. This prevents blurred information as well as smudged 
fingers. 


Choice 


.. . of one, two, and three detector systems. 1.5 x 1.5 inch sodium 
iodide detectors mounted on electrically operated arms. This modular 
concept allows you to add on as your needs expand. 


007228 


Logic... ...for in vitro and 


in vivo tests! 





Radioisotope tests а) 


. . including T-3, T-4, thyroid uptake*, hepatic uptake*, plasma 
volume, fecal Rose Bengal excretion, iron binding, fat absorption, 
and placenta localization*. 


Speed of electronics 


. . . count and display in excess of 15,000,000 counts per minute. 


Solid state integrated circuitry 


. . . assures higher reliability; less down time. 


Simple to operate 


... minimum of controls with Direct Ratio Readout in %. 


Choice of 3 models 


... 101 and 111 have spectrometer and well in one instrument. 
The 121 has an external well. 


Fast service 


. . . With easy-to-use service manual; replacement boards in 24 hours. 
There's no waiting for servicemen. 


Modular concept 
. . . With built-in versatility. Protect your investment by adding 
components as the need arises. 


*May be done by adding medical stand, external probe (shield and collimator). 


The Full Line Nuclear Medical Instrument Company 
ABBOTT LABORATORIES North Chicago, Illinois 60064 


Nuclear Instruments You Can Count On 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 
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DIRIGON 


Universal remote controlled diagnostic table for television screening, radiography, tomography, with 
the patient in any position. 


GENERAY, Generale Radiologica S.p.A. 
Via Monte Albenza 9 
20052 MONZA, Italy. 


Distributors for the United States: 
Keleket/C.G.R. Corp. 

1603 Trapelo Road 

WALTHAM, Mass. 02154 





What does it mean if you don’t achieve gallbladder visualization after a repeat 
study with TELEPAQUE? Just two words sum it up—two very important words: 
NONFUNCTIONING GALLBLADDER—a condition ordinarily indicative of 
disease* Thus the absence of gallbladder visualization is of extreme 
diagnostic significance. Though other radiopaque agents may opacify the 
gallbladder regardless of its functional status, only with TELEPAQUE is it 
possible to detect those patients with cholecystitis and loss of function. 


But TELEPAQUE does more than produce “nonpictures.” If the gallbladder is 
normal or is partially functioning but contains stones, these conditions are 


precisely defined. 


So, with TELEPAQUE, you get “the complete picture"—whether you get a 
picture ог not. Because of its diagnostic dependability and excellent tolerance, 
it is the preferred oral contrast agent for cholecystography. And there's still 
another advantage with TELEPAQUE: presence of an intestinal residue assures 


you that TELEPAQUE was ingested! 


*Causes other than disease have occasionally been reported for nonvisualizing gallbladders. 


Contraindications: Contraindicated in advanced hepa- 
torenal disease or severe impairment of renal func- 
tion, severe gastrointestinal disorders that prevent 
absorption, and in some patients sensitive to iodine 
compounds. 

Precautions: Severe, advanced liver disease may in- 
terfere with metabolism of Telepaque, thus increas- 
ing the excretory load on the kidneys. Although renal 
difficulty has rarely been attributed to Telepaque, 
renal function should be assessed before cholecys- 
tography in severe, advanced liver disease, and renal 
output and hepatic function should be observed for 
a few days after the procedure. Patients with pre- 
existing renal disease should not receive high doses 
of cholecystographic media. Possible renal irritation 
in susceptible individuals could result in reflex vas- 
cular spasm with partial or complete renal shut- 
down. Caution is advised in patients with coronary 
disorders, especially those with recent symptoms of 
coronary artery disease. Blood pressure should be 
observed after administration of cholecystographic 


media to these patients. Elevation of protein-bound 
iodine for several months and false positive urine 
albumin tests (for three days) may occur after inges- 
tion of iodine-containing cholecystographic media. 


Adverse Reactions: Most reactions are mild and tran- 
sitory; serious side effects are very rare. Gastroin- 
testinal effects (diarrhea, cramps, nausea, vomiting) 
are the most common. Usually the diarrhea consists 
merely of a few loose stools, although rarely it may 
be severe. A mild stinging sensation during urina- 
tion may occur, and rarely, skin rash, urticaria, 
pruritus, and flushing. One case of thrombocytopenia 
has been reported in a patient with a history of con- 
junctival hemorrhages. Subjective complaints have 
been: dryness of throat, burning on swallowing, 
heartburn, sore throat, dizziness, and headache. 
Usual Dosage: 3 Gm. (6 tablets) at night after a 
strictly fat-free supper. 


Supplied: Tablets of 500 mg., envelopes of 6 tablets, 
boxes of 5 and 25 envelopes; also bottles of 500. 


® 
Telepaque for precise oral cholecystography and cholangiography 


brand of iopanoic acid, usp 


MORE THAN 40,000,000 DOSES OF TELEPAQUE HAVE BEEN ADMINISTERED* 
WITH AN UNPARALLELED RECORD OF CLINICAL SUCCESS 


“Number of doses administered since the introduction of Telepaque 


Winthrop PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


WINTHROP LABORATORIES 
NEW YORK, N.Y. 10016 
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How do you 
out together 


an x-ray department ? 


For some people, the currently fashionable way 
is piecemeal. A little bit from here. A little bit 
from there. A dab of this, a dash of that. The 
fact that such a system actually works—often 
quite well—is an enormous tribute to the state 
of our art, and to the integrity of the various 
equipment manufacturers (including 

us, thank you). 

But there's still a chance that instead of 
winding up with an x-ray department you can 
get your teeth into, you'll wind up with 
hash. After all, not every link can be the 
strongest one in the chain. How many 
extra factors can you afford to include 


before the confusion begins? 
So we'd like to say a kind word about the 


idea of buying everything from a single source: 


namely, Litton's Profexray Division. It makes 
sense to start with us, because we offer the 
broadest line in the industry — from 13 MeV 
linear accelerators to 3-phase generators to 
processors to heart cath electronics. And it 
makes sense to stay with us because then 
you've got only one tail to twist in case 
something doesn't work. Ours. Next time you 
put together an x-ray department, phone 
your Profexray representative. 

And see what he can cook up for you. 


PROFEXRAY 


DIVISION OF LITTON INDUSTRIES 
515 East Touhy Avenue, Des Plaines, Illinois 


[Н 


60018 





" makes 
. abig difference 
in your in vitro 
thyroid function 
tests 









' Now the resin 
powder is 
granulated for 
| more reliable, 
reproducible 
results than 
Magnification 0X ever before 
The new resin particles in our 
Tresitope Diagnostic Kit pro- 
vide a more effectual secon- 
dary binding site for the Т; 
hormone. 

The resin uptake pow- 
der uniformly absorbs the se- 
rum-buffer solution, facilitates 
simplicity of test procedures 
and is a key factor in yielding 
reliable, reproducible results. 


*NOTE: While the resin up- 


take test is a very useful aid in 
the evaluation of thyroid func- 







tion, it should not be used as 
- the sole basis for such an eval- 
uation. In any patient, the clini- 
cal state is probably the best 
indication of thyroid status, 
and any laboratory test must 
be interpreted with caution 
when test results do not agree 
with clinical evidence. 

‘There is а Tresitope 
Diagnostic Kit to meet your 
needs. The 1 2-test kit contain- 
ing 10 light-resistant (amber) 
vials of solution for serum test- 
ing, plus 2 vials for use with 
reference samples, isdesigned 
to save refrigerator space. The 
vials of radioactive test solu- 
tion are packaged separately 
and are the only parts requir- 
ing refrigeration. A handy sty- 


rofoam platform holds the 
vials. One end of the platform 
is modified to facilitate suction 
washings of the resin powder. 

The Tresitope Diagnos- 
tic Kit is also available as a 
105-test kit and a bulk vial kit. 
The 105-test kit contains 100 
light-resistant(ambeDvials of 
solution for serum testing, plus 
5 vials for use with reference 
samples. The vials of radioac- 
tive test solution are packaged 
separately with these two kits 
and are the only parts requir- 
ing refrigeration. Included is a 
sufficient supply of tubes of 
resin powder and individual 
droppers for each test. 

The bulk vial kit con- 
tains a 60 ml. bottle of test so- 





lution with a sufficient number 
of plastic tubes of resin pow- 
der to perform at least 105 
tests. 

IMPORTANT 

Use appropriate radiation 
precautions in handling, iden- 
tifying and discarding all ra- 
dioactive material. Remember 
that minute amounts of radio- 
activity remain on components 
used in the test, including the 
styrofoam platform when it is 
used in performing the test, 
and particularly when the 
Tresitope Suction Method is 
used for anumber of tests. 


SQUIBB EM 
Division of Nuclear Medicine SN 
New Brunswick, № | 
New Jersey 08903 


TRESITOPE DIAGNOSTIC HIT 


Resin Uptake Hit with Liothyronine I 


125 Buffer Solution 


© E. R. Squibb & Sons, Inc. 1970 








FUJI 


Unsurpassed X-ray film. Type Rx for 90-second processing. 


PYNE XRAY 
CORPORATION 


XXNII 





Don't buy Nuclear Instruments —invest in them! 
The Abbott Modular Concept lets you do just that. 


T Abbott Modular Concept is an ideal 

way to utilize nuclear instruments. With 
a minimum investment, you get the LOGIC™ 
111A. This is an integrated Spectrometer 
and Well Counter in a single package. 

As your investment pays for itself, you 
ean add other components to your basic 
unit. Thus, with the Abbott Modular 
Concept, you get the capability you need 
today—with the option to add on as your 
needs grow. And 

because these 

units employ 

е advanced tech- 
e^ nology, you 
——À P don't have to 
4 be concerned about 
obsolescence. You are get- 
ting tomorrow's Nuclear Instruments today. 








й 





When you're ready to do in 
vivo studies such as thyroid 
uptakes, you can add an 
External Probe, Collimators, 
and the Mechanical Medical 
Stand. What’s more, this 
total system actually costs 
you thousands of dollars less than 

any competitive hardware. 

et ia As your needs continue 

to grow, you can add an 
External Well to run 

in vitro studies with high 
energy nuclides. Only the 
Abbott Modular Concept 
offers you this D 
flexibility and 
economy. | 





Medical 7 
Stand | 









TM—Trademark 
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The Full-Line Nuclear Medical Instrument Company 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 60064 
Nuclear Instruments You Can Count On 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


The Picker Dynacamera 2: 


The scintillation camera with both high resolution and a large undistorted field of view: 


Resolution 


Filling Hole 


Sy 
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Resolution and large undistorted field of view 





Phantom description: 3/8” 
thick lucite with four 1/8” 
thick radiating voids filled 
with activity. 


Phantom description: 1/8” 
thick by 15” dia. lead circle 
mounted between two 
circular pieces of 1/8” 
thick lucite. 

A. 3/8" dia. 3/8” space 

B. 5/16" dia., 5/16" space 
C. 1/4" dia., 1/4” space 
D. 3/16" dia., 3/16" space 
E. 3/16" dia. holes with 
centers on 9” dia. circle. 
F. 3/16" dia. holes with 
centers on 10” dia. circle. 
G. 3/16" dia. holes with 
centers on 11” dia. circle. 
H. 3/16" dia. holes with 
centers on 12" dia. circle. 


Phantom description: 1/8” 
thick lead bars mounted 
between two circular pieces 
of 1/8” thick lucite. A 14” 
outside diameter, 1” wide, 
lead ring surrounds the bars. 
A. 1/4" bars, 1/4" spaces 

B. 5/16" bars, 5/16" spaces 
C. 3/8" bars, 3/8" spaces 

D. 1/2" bars, 1/2" spaces 


The scintillation camera with more clinically useful and proven capabilities: 


e 
°. 
ee 
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+ 
Please call your local Picker technical specialist for information 
about other Dynacamera 2 features or to learn about 
Dynacamera 3, the scintillation camera with a built-in image PIC KER 


enhancement system. Or write Picker Medical Products Division, . Pec 
Dept. N, 595 Miner Road, Cleveland, Ohio 44143. The “single source responsibility" company. 





X-RAY FACSIMILE 


To be more exact, Barosperse 
has been used in millions of 
С.І. examinations in more 
than 30 countries around the 
world. Which makes 
Barosperse the most widely 
accepted of all barium sulfate 
formulations by far. And 
with good reason. 

With Barosperse, you get 





films of unexcelled diagnos- 
tic quality and definition of 
detail. Used for upper or 
lower G.I. series, this formu- 
lation has the fluidity and 
coatability to fill in the folds 
and convolutions of the entire 
G.I. tract. The opacity to 
provide sharp, accurate, 
readable visualizations. And 
the rapid transit and flow 
necessary to speed barium 
procedures. 

Barosperse saves time on 
both preparation and proce- 





dure. It mixes with water 
and is dispersed in 20 to 30 
seconds. Barosperse requires 
minimum fluoroscopic time 
resulting in minimum radi- 
ation. Superb small bowel 
delineation is normally 
accomplished in 30 to 90 
minutes. 


Barosperse is both pleas- 
ant tasting and convenient. 











Barosperse gets into more G.I. tracts in more countries 


Most patients readily accept 
the smooth, pleasantly flav- 
ored mixture; and both single 
dose and bulk packaging 
permit greater flexibility and 
convenience in the lab. 

So when you think of 
barium sulfate, think of the 
formulation more radiol- 





than any other contrast medium of its kind. 


ogists and gastroenterologists 
in more than 30 countries 
use. Barosperse. 

Barosperse® (Barium 
Sulfate Formulation) is 
available in the following 
convenient packages. 

Barosperse Esophageal 
Cream in | 00-gm and 
320-gm tubes. 

The Barosperse Single 
Dose Oral Unit. 


The Barosperse Dispos- 


able Barium Enema Unit. 
The Barosperse Dispos- 

able Direct Air Contrast 

Barium Enema Unit. 
Barosperse, for bulk use, 


in 10 ]b., 25 lb., and 100 Ib. 


drums. 
Mallinckrodt A 


Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 


STANDARD CHEST RADIOGRAPH. 
INVERTED AP VIEW. 


THE PHO/GAMMA SCINTILLATION CAMERA. 





SERIAL SCINTIPHOTOS. POSTERIOR VIEW. 








1. PERFUSION (Q) 2. LUNG VOLUME (V,) » VENTILATION (V) 


TIME-ACTIVITY HISTOGRAMS. 
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The Pulmonary Study 


Evaluation of Pulmonary Perfusion and Ventilation 
with the Nuclear-Chicago Pho/Gamma^ Scintillation Camera 


This technique for dynamic regional pulmonary 
evaluation uses !33Xenon and the Pho/Gamma 
Scintillation Camera. The camera is equipped with the 
diverging hole collimator, allowing the entire lung field 
to be visualized. 


SETTING-UP. The collimator is placed against the 
posterior thorax. Positioning flexibility of the Pho/ 
Gamma detector permits this study to be performed 
with the patient in either the upright or supine position, 
thus accommodating even the patient with limited or 
no mobility. 


ISOTOPE AND DOSE. The clinician administers 30 
mC of !33Xe in sterile solution intravenously as a bolus 
injection to an antecubital vein. The patient exhales 
the xenon into a spirometer; he also rebreathes from 
the spirometer, thus providing data for determination 
of ventilation. 


DATA ACCUMULATION. Serial scintiphotos are 
taken in the divided output mode, each representing 
approximately 60,000 counts in a 10-15 second pe- 
riod. (Note that Pho/Gamma can be operated on either 
a preset-time, preset-count, or preset-time/count 
basis as desired.) Also, as illustrated, time-activity 
histograms were made using a dual-channel rate- 
meter/dual-pen chart recorder. 

If desired, this data could have been recorded in 
high-resolution digital form, on the Nuclear-Chicago 
Data-Store/Playback Accessory, or in digital form on 
the CDS-4096 Clinical Data System. Both of these 
System accessories allow stored patient data to be 
replayed, processed and manipulated in a variety of 


ways to produce additional qualitative and quantita- 
tive data. 


EVALUATION. For comparison purposes, the stand- 
ard chest radiograph on the opposite page shows a 
patient presented with mild dyspnea. The four serial 
scintiphotos illustrate the various stages of the pul- 
monary study. Finally, the recorder plots of each lung 
constitute time-activity histograms of a complete 8- 
minute study. 

In each histogram, the initial rise indicates passage 
of xenon into the lungs. Breath-holding at this time 
permits accumulation of data for determination of 
regional perfusion (Q, scintiphoto 1). Then, rebreath- 
ing from the spirometer to equilibrium is followed by 
a second deep breath to obtain data on lung volume 
(М, scintiphoto 2). Wash-out follows on expiration 
(scintiphoto 3), after which a final deep breath is taken 
to determine regional ventilation of a single breath 
(Vi, scintiphoto 4). 


CONCLUSIONS. The several data presentations 
shown here demonstrate that in this case blood flow 
to the left lung is considerably less than to the right 
lung. The third scintiphoto shows an irregular pattern 
of delayed wash-out, characteristic of obstructive lung 
disease. 

This Pho/Gamma !33Xenon technique has been rou- 
tinely performed on a large number of patients with 
a variety of lung disorders. It is felt that this data, when 
augmented with other diagnostic information, will 
assist the physician in making more definitive diag- 
noses. The results illustrate the severity of the disease 
states to be evaluated as well as the effectiveness of 
treatments indicated for the specific disorder. 
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MOVIES (AND MORE) FOR DYNAMIC STUDIES. Add our 
Super-8/Persistence Scope Accessory to the Pho/Gamma. 
Then: (1) See live "fluoroscopic-type" view of dynamic 
phenomena on the persistence scope. (2) Record the study 
with the Super-8 movie camera at frame rates up to 32/ 
second. (3) Replay all or part of the study in slow, fast, or 
stop-action with the Super-8 projector. (4) Receive more 
information from every dynamic study. 

The Super-8 camera uses easy-to-load cassettes, has 
auto-exposure control. The persistence scope swivel- 
mounts on the Pho/Gamma console. Included—a special 
projection screen. Ask for the full story. 


An exchange of information on topics 


IMAGE-DATA STORAGE, DISPLAY, AND MANIPULA- 
TION. All you need to know about doing all of these things 
with the Pho/Gamma is in two new brochures. One talks 
about our Clinical Data System. The other covers our Data- 
Store/Playback Accessory. Shouldn't you have a copy of 
each? Writing to us makes it possible. 


DOSE-CALIBRATION AND IN-VITRO COUNTING. Our 
Mediac® Radioisotope Dose Calibrator. And our Model 4454 
In-Vitro Well Counting System. Their names tell you what 
they do. How they do it is fully explained in our literature. 
Yours for the asking. 0-214 


which has more than a passing interest in 


related to nuclear medicine, sponsored by: NU CLEAR- CHICAGO ihe field and the people who work in it. 


A SUBSIDIARY OF G. D. | SEARLE| & CO. 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 
Donker Curtiusstraat 7, Amsterdam W, The Netherlands CM-176 


Multiply your capabilities with the 
Westinghouse Cardiovascular System 


Enter our complete special procedures environment. Learn how 
it enables you to multiply your capabilities in cardiological examinations, 
and cerebral, renal and peripheral vascular studies. 


A. Westinghouse image amplifier system with Plumbicon TV camera. 
Vidicon and Orthicon cameras also available. Patient monitoring system 
with monitor read-outs is also shown. Monitors EEG, ECG, heart rate, 
peripheral pulse, and arterial /venous blood pressure. 


B. Bi-plane roll or cut film capability. Note that the tabletop movement 
is controlled at tableside. Panning handle allows you to move the 
tabletop in X and Y directions. Vertical height is controlled by push button. 


C. Shows Westinghouse image storage capability. Features disc 
recording with pulsed fluoroscopy and dynamic subtraction. Freezes TV 
pictures on the monitor without additional radiation. Also note 35mm 
grid pulse cine capability. 


mm, , =~ 


D. Westinghouse cardiovascular table with slide-out tabletop and patient 
armboard and universal accessory rails. 


E. Unique Westinghouse patient rotating device. Rotates patient from A. P 
position to lateral position through any degree of right or left 
oblique. Also shown here, 6 frames per second 70mm spot film camera. 


F. Westinghouse 1250 milliampere 3 phase generator allows for all 
variations of technique. Note automatic cine control and video 
tape recorder with instant replay feature. 


For complete information, or for a demonstration of the system in 
use, Call or write Westinghouse Medical Products Divisions, Plant: 
2519 Wilkins Ave., Baltimore, Md. 21203. Tel. (301) 233-2300; 
General sales office: 4701 Lydell Rd., Cheverly, Md. 20781. 

Tel. (301) 322-4200. 


You can be sure... if it’s Westinghouse C) 


BX-70-2 REV. 








ISOTOPES TLD-THE ONLY DOSIMETRY SYSTEM YOU NEED. 


Now, for the first time there's a single 
system of measurement for almost all 
human dosimetry problems — 1$ОТОРЕ$ TLD. 
With Phosphor-Teflon TLD dosimeters — 
in rod, disc and tape form — in vivo and 
external radiation can be readily measured. 
Micro-rods have been used for 
intracavitrary and interstitial dosimetry. 
For depth dose measurements, 
diagnostic roentgenography, nuclear 
medicine and personnel monitoring, 
disc dosimeters are employed routinely. 
All of these dosimeters can be quickly 
and easily read out on ISOTOPES versatile 
TLD Readout Instrument. Or our 
simplified, low-cost, portable 
Berkeley reader. 
For complete information about this new 
single radiation measurement system, 
call or write ISOTOPES, 50 Van Buren 
Avenue, Westwood, New Jersey 07675 
(201) 664-7070. 






blood vessels P 


- 
iy D 
m$ t 


oesophagus МАТ 


nasopharynx 


larynx 









stomach Ж 
М N S 
pancreas h SN 


pud ^ i 
rectum РИ ЛАМ! i 


fingers 






vrethra TA 





«d fingers 





^U ISGTOPES 


ATELEDYNE СОМБУ 








The 
great . 
visualizer 
Hypaque 50% 
a sodium diatrizoate, USP 
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To brighten your black, white, and gray 
world, we present these x-rays in соо! 
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but you can expect the same precise 
black-and-white definition with 
Hypaque 50% 


sodium 


Winthrop вако Sodium diatrizoate, USF 


Summary of Full Prescribing Information 


HYPAQUE® SODIUM (brand of sodium diatrizoate, 


EXCRETORY UROGRAPHY AND 
DRIP INFUSION PYELOGRAPHY 


Description: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodo- 
benzoate, a radiopaque medium used to delineate internal structures. 
Hypaque sodium 50 per cent contains 300 mg. iodine per ml. Contains 
calcium disodium edetate 1:10,000 as stabilizer. NazCOs, NaOH, and 
HCI added to adjust pH between 6.5 and 7.5. Not for multiple dose use. 
Should be protected from strong light. 


Warning: Do not use Hypaque sodium for myelography. Injection of 
even a small amount into the subarachnoid space may produce convul- 
sions and result in fatality. 


General and Specific Precautions: Caution is advised in patients with a 
history of bronchial asthma, other allergic manifestations, or of sensi- 
tivity to iodine; these conditions represent a special risk, though not an 
absolute contraindication. To avoid or minimize possible allergic reac- 
tions, premedication with antihistamines may be considered, Benadryl® 
(brand of diphenhydramine hydrochloride) in the same syringe with 
Hypaque may result in precipitation. A test dose of contrast medium is 
not entirely reliable. Severe reactions, including fatalities, have occurred 
with a test dose as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular disease. In 
patients with impaired renal function and cardiovascular disease, drip 
infusion pyelography imposes a sudden osmotic and sodium load which 
can precipitate congestive heart failure. Contrast media injected into 
"arteries or veins can promote sickling of red cells in susceptible indi- 
viduals. In patients with reduced renal function, repeat of excretory or 
retrograde pyelography should be delayed at least 48 hours to avoid 
temporary suppression of urine. In preparation for excretory urography 
sof patients with multiple myeloma, partial dehydration is not recom- 
mended, since this may predispose to the precipitation of myeloma 

rotein in the kidney tubules. When thyroid function studies (PBI and 

4-hour radioiodine uptake levels) are indicated, they should be per- 
formed prior to radiographic studies or several days afterwards, to 
avoid inaccurate results. 


"General and Specific Adverse Reactions: Adverse reactions, usually of 
a minor nature, have occurred in 10-14 per cent of patients who have 
received Hypaque intravenously. Reactions due to faulty technique 
nclude hematomas and ecchymoses, following extravasation from the 
wein, and pyrogenic reactions. Hemodynamic reactions include vaso- 
dilatation with flushing, hypotension and, rarely, vein cramp or throm- 
dophlebitis. Serious cardiovascular reactions include rare cases of car- 
diac arrhythmias (e.g., ventricular fibrillation), shock, and cardiac 
arrest. Transient proteinuria may occur occasionally following the injec- 
Rion of raciopaques and, rarely, oliguria and anuria have been reported 
secondary to a hypotensive reaction. Allergic reactions include asthmatic 
attacks, nasal and conjunctival symptoms, cutaneous reactions such as 
drticaria and, rarely, anaphylactic shock, sometimes with fatal out- 
zome. Severe reactions may also be manifested by signs and symptoms 
'elating to the respiratory system (dyspnea, cyanosis, pulmonary or 
aryngeal edema), or to the nervous system (restlessness, confusion, or 
zonvulsions). Other reactions include nausea, vomiting, excessive sal- 
vation, anxiety, headache, and dizziness. Infrequently, “iodism” (salivary 
gland swelling) from organic compounds appears two days after ex- 
2osure and subsides by the sixth day. Reactions to drip infusion pyelog- 
‘aphy may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


Precautions (See also General Precautions): Extreme caution is advised 
n considering peripheral arteriography in patients suspected of having 
Ihromboangiitis obliterans (Buerger's disease). Any procedure (even 
weedling or insertion of a catheter) may induce a severe arterial and/or 
‘enous spasm. Caution is also advisable in patients with severe isch- 
«Mia associated with ascending infection. 


Adverse Reactions (See a/so General Adverse Reactions): In addition to 

nose listed under General Adverse Reactions, are those due to arterial 
rauma during the procedure (i.e., needling, insertion of catheter, sub- 
itimal injection, perforation, etc.) as well as to the hypertonicity or 
ffect of the medium; also reported are transient arteriai spasm, extra- 
iasation, hemorrhage, hematoma with tamponade, injury to nerves 
roximal to artery, thrombosis (rare in venography, if vein is irrigated 
lowing injection), dissecting aneurysm, arteriovenous fistula, (e.g., 
"ith accidental perforation of femoral artery and vein during needling), 
ansient leg pain from contraction of calf muscles in femoral arteriog- 
aphy; transient hypotension after intraarterial (brachial) injection, and 
rachial plexus injury with axillary artery injections. 


FEREBRAL ANGIOGRAPHY 


?asmuch as cerebral angiography is a highly specialized procedure re- 
uiring the use of special techniques, it is recommended that Hypaque 
dium (brand of sodium diatrizoate) be used for this purpose only by 
ersons skilled and experienced in carrying out the procedure. 


ontraindication: Carotid angiography should be avoided during the 
‘ogressive period of a stroke because of the increased risk of cerebral 
»mplications. 


recautions (See a/so General Precautions): Select patients for this pro- 
2dure with care. Use the 50 per cent solution with caution in extreme 
2nility (but not old age per se), advanced arteriosclerosis, severe hy- 
?rtension, and cardiac decompensation. 


e diagnostic value of the procedure, according to many authorities, 
hen employed early enough in locating lesions amenabie to surgery, 
ay outweigh the added risk to patients who have recently experienced 
'rebral embolism or thrombosis (stroke syndrome). A small number of 


usP) 50% sterile Aqueous Injection (Weight/ Volume) 


postangiographic fatalities, including progressive thrombosis, have oc- 
curred in which the procedure did not appear to play a role. Patients 
with severe cerebrovascular disease may be examined Primarily by 


Care should be exercised to avoid contaminating catheters, syringes, 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. In migraine, the 
procedure can be hazardous because of ischemic complications, par- 
ticularly if performed during or soon after an attack. 


Adverse Reactions (See also General Adverse Reactions): The major 
Sources of complications are faulty technique, occlusive atheroscierotic 
vascular disease, repeated injections of the contrast media, and higher 
doses than those recommended. 


Untoward reactions are mostly mild and transient, although permanent 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cu- 
taneous petechiae. 


Neurologic complications: transient cerebral blindness, neuromuscular 
disorders, convulsions, coma, hemiparesis, unilateral dysesthesias, 
visual field defects, aphasia, and respiratory difficulties. 


AORTOGRAPHY 


Precautions (See a/so General Precautions): Special caution is advised 
to avoid inadvertent intrathecal injection when using the translumbar 
technique. The incidence and severity of reactions or complications 
that may occur are influenced by: the care and experience with which 
the procedure is performed; the amount and type of medium used; the 
age and condition of the patient; and the premedication and anesthesia 
used. Since aortography is not without some danger, it should be per- 
formed only by those experienced in the technique. Wherever possible, 
repeated injections of the solution during a single study should be 
avoided. 


Adverse Reactions (See a/so General Adverse Reactions): Renal dam- 
age and shutdown; neurologic complications such as transverse 
myelitis or paraplegia; cardiovascular complications such as shock, 
cardiac arrest or failure, coronary occlusion, arterial thrombosis, em- 
bolism, and perforation of vessels; extravasation or hemorrhage from 
the puncture site or retroperitoneal catheter perforation; necrosis of 
the intestinal wall; acute pancreatitis; deaths; diffuse cutaneous 
petechiae; subintimal injection and aortic dissection 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A general anesthetic 
is sometimes necessary since the method is painful. Occasionally, ex- 
travasation of the contrast medium from the needle into the soft tissue 
may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See a/so General Precautions): This procedure should be 
used with caution in the presence of acute pancreatitis, injecting no 
more than 5 to 10 ml. without undue pressure. 


Adverse Reactions (See also General Adverse Reactions): These may 
be attributed to injecticn pressure or excessive volume of the medium, 
resulting in overdistention. Such pressure may produce a sensation of 
epigastric fullness, followed by moderate pain in the back or right up- 
per abdominal quadrant, which will subside when injection is stopped. 


Some of the medium may enter the pancreatic duct and cause a tran- 
sient serum amylase elevation 6 to 18 hours later, without apparent ill 
effects. Pancholangitis resulting in liver abscess has been reported. 
Occasionally, nausea, vomiting, fever, and tachycardia have been 
observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, active or imminent; infection in any 
part of the genital tract, including the external genitalia; pregnancy, 
known or suspected. Use not advised for six months after end of preg- 


nancy, or 30 days after conization or curettement. 


Precaution (See also General Precautions): Caution should be exer- 
cised in patients with known or suspected carcinoma to avoid possible 
spread of the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See a/so General Precautions): Procedure should be per- 
formed with caution on patients with blood dyscrasias, a tendency to 
Severe bleeding, or a spleen recently become tender and palpable. 


Adverse Reactions (See a/so General Adverse Reactions): Persistent 
hemorrhage with hemoperitoneum has been reported, and, in some 
instances, hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 10 and 25. Boxes of 25—1 ml. 
ampuls for testing sensitivity are available upon request. Vials of 20 
and 30 ml., rubber stoppered, boxes of 10 and 25. Vials of 50 ml., rub- 
ber stoppered, boxes of 10. Each vial contains sufficient excess to per- 
mit withdrawal of 1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will readily dissolve if 


the ampul or vial is placed in moderately hot water before use. Cool to 
body temperature before injecting. 


Д | PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
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Hotline 





Our distributors throughout the 
country have factory trained men 
ready to answer your call for emer- 
gency service. But you rarely call. 
Because the Pakorol-XU rarely needs 
service other than routine mainte- 
nance. So their hotlines gather more 
dust than emergencies. 





X-RAY PRODUCTS 


Pako Corporation, 6300 Olson Memorial Hwy., Minneapolis, Minn. 55440 


When one does ring, there's always 
someone ready to answer. And he'll be 
on the spot (with all the parts you 
might need) to correct your emergency, 
usually within a matter of hours. It's 
things like that that help make the 
Pakorol-XU one of the largest selling 
x-ray processors on the market. 


Pako Corporation 

6300 Olson Memorial Hwy. 
Minneapolis, Minn. 55440 
Please send me information 
about the Pakorol-XU, the 
x-ray processor that makes 
the hotline gather dust. 





NAME 





POSITION. — — — — — — —— 





HOSPITAL/OFFICE/CLINIC 





ADDRESS 





CITY STATE- 21Р 





EN 
PS Processing Systems for the Medical and Industrial X-Ray, Photographic, Motion Picture, Graphic Arts Industries 


If your 
90-sécond films 
are sensitometrically 
under-achieving... _ 
your X-ray department 
will benefit from the 


THE HUNT SENSI-MAT CONTROL 
SYSTEM CONSISTS OF 


Processing Chemistry — Sensi- 
Mat Developer and Replenisher, 
Premium 90/90 Developer and 
Replenisher, and Sensi-Mat Fixer 
and Replenisher 


Control Equipment — Sensi-Mat 
Film Exposing Unit, Sensi-Mat 
Film Comparison Viewer and 
'Sensi-Mat Control Film (a 
sensitometric step wedge). 





Hunt Sensi-Mat Control System, chemistry and 
equipment, will expand the sensitometric 
response of 90-second films—and provide a 
simple procedure for the precise control of 

any desired sensitometric standard your 

X-ray department establishes. 


The 90-second processing revolution 
has brought with it many problems that 
radiologists have learned to live with— 
to compensate for its limitations. Your 
x-ray department pursues a standard — 
and you search to maintain it. Whether 
you work to achieve more information 
in soft tissue areas, more contrast, 
longer or shorter scale, more or less 
latitude — you are probably forcing the 
90-second system to get the most you can 
out of your film processor. 

With the Hunt Sensi-Mat Control 
System you can employ processing 
chemistry that will give you the 
sensitometric response you want...and 
a simple method to hold that response 
consistently. 


Hunt Sensi-Mat Developer and Replenisher, a 
new ultra-concentrate developer, will produce 
more information in the higher density ranges, 
providing greater latitude in a radiograph when 
required. 


Hunt Premium 90/90 Developer and Replenisher 
(the Type II Developer in the Sensi-Mat Chemical 
System), an ultra-concentrate, is designed to 
produce 90-second films at the lowest 
temperature of any competitive developer and 
produces a density graduation of the highest 
useful contrast ranges. 


Either of these two developers reach beyond 
the limits of sensitometric film response that 
competitive developers are capable of producing. 


The Hunt Sensi-Mat Control System expands the limits of sensitometric 
response and maintains the upper limits of informational content. 





90/90 
SENSI-MAT 


COMPETITIVE 
PRODUCTS —- 


HIGHER 
CONTRAST 


Hunt Sensi-Mat Fixer and Replenisher is the 
companion fixer to developers in the Hunt 
Sensi-Mat Control System. It is a high-capacity 
fixer, that clears and fixes more square inches 
per gallon than any other fixer and contains 
built-in cleaning agents that eliminate build-up 
on processor racks and submerged parts. 


Hunt Sensi-Mat Control Equipment offers an 
inexpensive, simple procedure that ө establishes 
a relative film processing standard within the 
department e offers rapid determination of 
sensitometric capability at any given moment 

e provides improved patient care through 
increased efficiency and reliability ө reduces 
department costs due to repeat examinations. 


For immediate action, contact any one of the 
22 Hunt Branches and Sales Offices 
throughout the country. 


RING 
© 
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PHILIP A. HUNT CHEMICAL CORPORATION 


PALISADES PARK, NEW JERSEY • PHILIP A. HUNT COMPANY (CANADA) LTD. TORONTO 


The Picker 
Dynacamera 2: 


The scintillation camera which permits the selection 
of dual regions of interest and simultaneously 
displays count rate vs. time and total integrated 
counts in both regions. 


(We wouldnt settle for less. Why should you?) 
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Please speak to your local Picker technical representative tor the complete story 
Or write Picker Medical Pr ts Division, 595 Miner Road. Cleveland. Ohio 44143 


The "single source responsibility" company. 


GAF Red\Chek Processor Service Progra 


GAF has a new and valuable processor preventive maintenance program called Red-Chek™ Service. To qualif 
all you have to do is buy either great GAF chemicals or GAF x-ray films. And for that you get a preventive mai 
tenance program with a complete report. ОАР also manufacture 
The idea is to eliminate processor breakdowns. We won't claim to t li n ti 
eliminate all of them—just 9596 of them! And we think you'll agree that's pretty agreed е пе © versa | 
ind odds. x-ray films and uniq 
If you'd like to know what GAF Red-Chek™ Service can mean to you Liquamat 90 chemica 
in peace-of-mind (and, incidentally, dollars), call your local GAF representative. the color-coded chem 
«now try that tells you vis 


ly if it is contaminate 


® 


gaf 


GAF Corporation, 
Industrial Photo Division, 
X-Ray Marketing Dept. 

140 W. 51 St., New York, N.Y. 10020 


PROCESSOR SERVICE CARD 


OPERATING PARAMETERS FOR THIS MACHINE 


FOR SERVICE CALL 


GAF X-RAY FILMS 
LIQUAMAT CHEMICALS 
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COBALT-60 MACHINE WANTED 


Radiation therapist wishes to purchase a used Co-60 tele- 
therapy machine. Please send details, including manufactur- 
er, model number, condition, age, accessories, source size, 
date available, and price. Address replies to: American Jour- 
nal of Roentgenology, Radium Therapy and Nuclear Medi- 
cine, 301-327 East Lawrence Avenue, Springfield, IIl. 62703. 


Improve Your 35mm 
Slide Copies From 


Radiographs 


MEDIUM: 


Direct Positive 
35mm Reversal 
B&W X-Ray Copy 
Film & Developing 


Ask for detailed 
“Prices & Services” 


X LEX Al New York 10036 


COPIES 
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How To Aid 
EDUCATION 


фе FOR FINANCIAL аш то свесатоя, INE 
E Hart Forty fth Steet, Baw Fart, N. т. 28817 


THIS FREE 
BOOKLET 
WILL COST 
YOU MONEY. 


It tells you why colleges need 
financial help. 

It tells you that tuitions pay 
only 1/3 the cost of a college edu- 
cation. That somebody has to 
make up the other 2/3. 

It tells you why your company, 
which benefits from colleges—if 
not this graduation, then the next 
one, or the one after that — should 
pay its share. 

We're not only asking you, 
we're asking everyone. 

For your free copy of “How to 
Aid Education," write to: Council 
for Financial Aid to Education, 
6 East 45th Street, New York, 
N. Y. 10017. 


DOES YOUR COMPANY HAVE AN 
AID-TO-EDUCATION PROGRAM? 


COUNCIL FOR 
FINANCIAL 
AID TO 





EDUCATION 
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Toshiba. 


The only manufacturer 
in the world who 

can really supply a 
complete radio-therapy 
department. 


You'd think a lot of manufacturers could make that claim. But no. Seems we're the only ones 
big enough to do it without filling up the room with everybody else’s equipment. 

Of course, we've always known we're big in radio-therapy equipment, and over-all we're number 25 on 
Fortune's list of corporations outside the U.S. But nobody here knows much about us yet. We bet you didn't 
even know Toshiba was the first to develop an automatic isodose curve plotter. Or that we offer a 
beam-shaping collimator for mega-voltage units. Or that we make an axial-transverse body sectional 
device that allows you to keep a patient in a horizontal position. And we're told we have more x-ray 
design engineers on staff than all of the U.S. manufacturers put together. 

Oh well. Now you know. We manufacture an enormous 
variety of quality radio-therapy equipment—enough 
that you really should include us in any situation where 
you're thinking about a purchase. And 
now, that's easy. You can get our 
equipment through any of the nation- 
wide offices of the Profexray Division 
of Litton Industries. 

For the first time, when you think 
about radio-therapy equipment, you 
can think about single-source 
responsibility. 

From Toshiba. 





Toshiba 
TOSHIBA INTERNATIONAL CORP. 
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Magnificat 
with a stand 


Due to small dimensions Puck allows 
magnification techni without in- 
creasing the height © һе table top. 
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Puck for magnificationgechipigue, only one of man applications 
A film changer and 
film magazine in one 
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SABULOGRA PHY* 


By H.-P. LÉVESQUE, М.р. 


MONTREAL, CANADA 


HE faintly visualized gallbladder in 

which the presence or absence of cal- 
culi cannot be affirmed is a continuous 
challenge to the radiologist. By means of 
a massive reinforcement dosage of tele- 
paque, given over a 2 day period, it is at 
times possible to opacify fine sand or even 
sludge-like material which would other- 
wise remain undetected. These types of 
amorphous contents have the same clinical 
significance as well-formed calculi; hence, 
the importance of demonstrating their 
eventual presence. It has been emphasized 
by Staple and McAlister? that “опе of the 
principal reasons for false negative chole- 
cystography is the failure to detect gall- 
bladder sand." 

Since the specific aim is to bring to evi- 
dence small amounts of fine granules which 
are not discernible in the poorly function- 
ing gallbladder after the routine dosage, 
we suggest that our 2 day massive tele- 
paque test be called sabulography (sabulum, 
Lat., sand). The concept has some similar- 
ity with the iodine coating of relatively 
large stones in the common duct and in the 


gallbladder which can be obtained with the 
four day telepaque test devised by Salz- 
man and Warden? and later called calcu- 
lography by Kuster eż a/.3—a name which 
is now widely accepted. 


PRINCIPLE 


Some degree of opacification of the gall- 
bladder is necessary, however faint it may 
be, in order to ascertain the patency of the 
cystic duct. Once all extraneous causes have 
been ruled out, the poor visualization im- 
plies that the gallbladder is diseased. One 
may then presume that it might contain 
abnormal material (sluggish bile, calculi). 
On this basis, we speculated that the ad- 
ministration of a large amount of tele- 
paque, subdivided into a number of intakes 
over a 2 day period, might force enough 
contrast material through the cystic duct 
to permeate the inspissated and stagnant 
bile in the gallbladder and to reveal 
lithiasic elements if present. Initially, our 
system of dosage was meant to rule out 
the presence of gallstones by means of in- 
creased radiopacity. It happened that 


* Presented at the Fifth Annual Congress of La Société Canadienne-Frangaise de Radiologie, Montréal, Canada, November 27-30. 
g gie, » , 7-39, 


1968. 


From the Radiodiagnostic Section, Department of Radiology, Hótel-Dieu de Montréal, Montréal, Canada. 
+ Associate Professor, Department of Radiology, University of Montreal, Montreal, Canada. 
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amorphous lithiasic material was sur- 
prisingly well visualized and some peculiar 
features of the abnormal substance demon- 
strated. This result was explainable by a 
process of impregnation of the content of 
the gallbladder by prolonged contact with 
a richer iodinated fluid. This interpreta- 
tion is somewhat similar to the mechanism 
suggested by Salzman et а/.5—1%16 to account 
for the coating of radiolucent stones in the 
common duct (rim sign). 


ADMINISTRATION AND DOSAGE OF 
TELEPAQUE 


For more than 16 years the routine dos- 
age of iopanoic acid for cholecystography 
at Hótel-Dieu de Montréal has been 6 
tablets of telepaque (3 grams) after the 
noon meal and 6 tablets again after the 
evening meal on the day preceding the 
examination, giving a total of 6 grams. If 
immediate reading of cholecystograms 
made the next morning reveals a gallbladder 
too faint to permit affirmation or negation 
of lithiasis, the use of our so-called sabu- 
lography method may well be recom- 
mended. It is especially indicated if the 
patient has a history of biliary colic, or if 
previous cholecystography has revealed a 
poorly opacified gallbladder. This type of 
reinforcement technique consists of an 
additional dose of telepaque (18 tablets) 
begun immediately following the first cho- 
lecystographic examination. This addi- 
tional amount is administered in 3 equal 
intakes of 6 tablets each; 7.e., 6 tablets after 
lunch, 6 tablets after a 6 p.m. meal, and 6 
tablets after a late evening snack. The 
grand total of iopanoic acid ingested by the 
patient over a period of 36 hours is thus 30 
tablets or 15 grams. It should be noted that 
fatty foods are forbidden on the second day, 
whereas no restriction as to quality or 
quantity of food was made on the first day 
of preparation. Paregoric mav be pre- 
scribed if the patient had diarrhea after the 
"routine" dosage schedule. 

The decision to proceed with this method 
is taken only after the risks of side-effects 
of such high dosage have been weighed 


HP. 


Lévesque OCTOBER, 1970 
against the importance of knowing if this 
particular gallbladder contains abnormal 
material or not. The technique is contra- 
indicated if the patient’s renal function is 
altered and caution should be exercised if 
hepatic function tests are abnormal. 


ROENTGENOGRAPHIC PROCEDURE 


The examination should be performed by 
the radiologist himself, with the use of 
compression spot cholangiograms and the 
full range of positions he may select in 
order to remove all possible sources of 
error. According to the modus operandi set 
up by Jutras,” erect position is essential, 
but prone, supine, oblique and Trendelen- 
burg positions are also regular require- 
ments. 

In order to obtain optimal contrast, the 
kilovoltage should be set low (in the 60-80 
range), because gallbladders submitted to 
sabulography will remain а priori faintly 
opacified even following the overdose of 
telepaque. The mas. is modified to adjust 
the radiation output to the volume of the 
patient. 


CHOLECYSTOGRAPHIC FINDINGS 


As a rule, the plain roentgenogram of the 
abdomen before administration of contrast 
medium does not reveal any abnormal 
opaque shadow in the right upper quad- 
rant. The cholecystograms obtained after 
the "routine" dose of 6 grams of telepaque 
show a rather capacious and faintly opaci- 
fied cholecyst of homogeneous appearance, 
without evident calculus. The examination 
on the following morning, after ingestion of 
an additional 9 grams of telepaque, results 
in little or no improvement in the radio- 
pacity of the viscus. On the cholecysto- 
grams taken in the erect position, the gall- 
bladder contains in its lowermost portion a 
sediment which may appear either as a 
homogeneous opacity, slightly denser than 
the surrounding bile, or as a light radio- 
lucent formation punctated with numerous 
opaque dots. 

In our experience, this sediment is com- 
posed of sand and mud totally or partially 


Vor. 110, No. 2 
impregnated with cholepaque material. 
It may settle in the fundus or be divided 
into two aggregates, one in the fundus and 
the other in the lower part of the infundi- 
bulum. Its upper border may be linear, or 
slightly serrated with a horizontal, oblique 
or sinuous direction, depending on the co- 
hesion of the grains of sand, the viscosity 
of the supernatant bile, or the presence 
of interposed mud. On the cholecystograms 
taken in the Trendelenburg position, some 
time must be allowed to pass before the 
contents are dislodged from the fundus into 
the infundibulum. In one case, a 70° Tren- 
delenburg position was maintained for § 
minutes before the amorphous material 
could be displaced from the fundus, and it 
then appeared as a large oval bolus, rela- 
tively radiolucent, and constellated with 
opaque specks, settling in the center of the 
viscus. 

Once the sand and mud have been satur- 
ated with cholepaque, the grains retain 
their opacity for several days, while the 
poor opacification of the gallbladder will 
fade within 24 to 48 hours. These facts 
point to an important biliary stasis. As a 
consequence, it seems logical to give a high 
dosage of cholecystographic medium over 
a short period, in order to permeate the 
glutinous, stasic bile and to interpenetrate 
the sticky conglomerate of sand and mud. 


SURGICAL AND PATHOLOGIC FINDINGS 


At surgery, the gallbladder usually ap- 
peared globular and under slight tension. 
The sand could not be palpated, except in 1 
case where the amorphous content was so 
abundant that it could be felt as a resilient 
mass slipping between the surgeon’s fingers. 

The cystic and hepatic ducts were often 
enlarged. In 2 cases, abnormal contents 
were found in the common hepatic duct 
after it was opened. In 1 case, the duct was 
clogged by a formation of thick mucus and 
cohering sand which could be extracted as 
one lump. This patient had suffered an 
attack of biliary colic 10 days before the 
operation. In another case the turbid bile 
was seen coming under pressure from the 
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common hepatic duct. Two tiny calculi 
(2 and 4 mm. in diameter) were found en- 
closed in the papilla of Vater. This patient 
had complained of repeated bouts of biliary 
colic and 7 days prior to cholecystectomy 
a mild transient Jaundice had been noted. 

Upon opening the gallbladder specimens, 
a thick and viscid bile of a dark green or 
black color escaped. No sizeable calculus 
was seen, except in I case where 6 calculi 3 
to 4 mm. in diameter were admixed in the 
sand. Two similar calculi had been found 
in the papilla of Vater at operation. The 
sand was composed of grains of variable 
size and color. The general color of the sand 
was light brown, rusty, or black. 

When the contents of the gallbladder 
were poured into a test tube, the sand 
collected slowly at the bottom and adhered 
to the wall. After a few days of rest, the 
coarser grains occupied the lowest portion 
while the finer ones layered above. A more 
or less thick coat of mud and haze formed 
in the supernatant liquid. A few black, 
yellow, and red grains were intermixed in 
the generally brown sand. The roentgeno- 
gram of the test tube may reveal a rather 
homogeneous opacity if nearly all the grains 
have been impregnated by cholepaque 
medium. In other cases, when only some 
of the grains have been impregnated, a ra- 
diolucent column constellated with opaque 
specks may be seen. 


REPORT OF CASES 


Case т. A.A., a бо year old woman, had a 
history of repeated attacks of angina pectoris 
following a cardiac infarction in 1961. Cho- 
lecystography had been performed in 1960 for 
flatulent dyspepsia. The gallbladder was then 
moderately opacified and slightly globular; it 
contained no demonstrable calculus (Fig. 1.4). 

In January 1966, she was hospitalized with a 
history of retrosternal pain of 1 week’s dura- 
tion. Four days previously, she had had an 
episode of vomiting and diarrhea, with epigas- 
tric pain radiating to the right arm and shoulder 
and accompanied by numbness of the right 
arm. The evacuation roentgenogram after a 
barium enema examination carried out before 
cholecystography showed no calcific density 


in the gallbladder area (Fig. 1B). 
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Іс. т. Case 1. (4) The gallbladder is moderately opacified and globular; it contains no demonstrable calculus. 
(B) The evacuation roentgenogram from a barium enema examination obtained before cholecystography 
shows no calcific density in the gallbladder area. (C) Cholecystography performed after "routine" intake 
of 6 gm. iopanoic acid reveals a faintly opacified viscus, but without evidence of lithiasis. (D) After sabulog- 
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The patient had a white blood cell count of 
9,900 with 76 per cent neutrophils and 1o per 
cent lymphocytes. The hematocrit was 38 per 
cent and the corrected sedimentation rate 28 
mm. Direct and total bilirubin tests were nor- 
mal. SGOT was 15 and SGPT was 3. Chole- 
cystography performed after the “routine” 
intake of 6 grams of iopanoic acid revealed a 
faintly opacified viscus, less dense and smaller 
than in 1960, but without evidence of lithiasis 
(Fig. 1C). 

After sabulography (9 grams of lopanoic 
acid taken following the routine dosage of 6 
grams), the gallbladder remained faintly vis- 
ualized, but within it a large, heterogeneously 
opaque formation was demonstrated, grossly 
reproducing the outline of the gallbladder. 
This corresponded to a conglomeration of sand 
and mud, the grains being of different size and 
displaying a varied affinity for impregnation 
by the cholepaque medium (Fig. 1D). 

At operation, the viscus appeared volum- 
inous, but without adhesions. The diameter of 
the cystic duct was 3 mm. The hepatic duct 
was slightly enlarged, and upon its opening an 
elongated plug of very thick mucus embedded 
with lithiasic debris and biliary pigments was 
easily extracted. After washing of the hepatic 
duct, no residual debris were noted. The gall- 
bladder specimen contained roughly 20 cc. of 
dark green bile admixed with mud and sand 
(Fig. 2, 4-Е). 


Case п. А.В., a 65 year old male, was ad- 
mitted to the emergency department for an 
acute epigastric pain which had started after 
his lunch, 1 hour before. The pain radiated 
across the abdomen and to the back. It was not 
relieved by nitrogylycerin and was not ac- 
companied by nausea and vomiting. He had 
sustained many similar attacks during the pre- 
vious 6 years. Five years ago, he had been 
hospitalized in another institution for a cardiac 
infarction, and had since suffered from coron- 
ary insufficiency. He had a history of alcoholism. 
His white blood cell count was 18,200, with 8o 
per cent neutrophils and 20 per cent lympho- 
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cytes. SGOT was 235 and SGPT 209. Sedimen- 
tation rate was at 25 mm. Thymol test was 
13.7 units (normal 3 to 4 units). Thymol floccu- 
lation was +++. Cholecystography, per- 
formed after the usual intake of 6 grams of 
iopanoic acid, revealed an enlarged liver and a 
low-lying gallbladder, faintly opacified, elon- 
gated and homogeneous in appearance (Fig. 
34). 

The faint concentration of the gallbladder 
was attributed clinically to the hepatic insuf- 
ficiency, but the biliary colic remained unex- 
explained. After this first cholecystography, it 
was decided to resort to sabulography the same 
day in order to rule out amorphous lithiasis. 
An additional dose of 9 grams of iopanoic acid 
was administered to the patient in 3 parts, at 
6 hour intervals. The cholecystograms obtained 
the following morning showed a slightly more 
voluminous gallbladder, with little improvement 
in concentration. The procumbent cholecysto- 
gram revealed in the fundus an elongated, 
opaque, crescent-shaped, homogeneous shadow, 
slightly denser than the surrounding iodinated 
bile and corresponding to the complete im- 
pregnation of the sand contained in the viscus 
(Fig. 3B). 

On the compression spot cholangiograms 
taken in the erect position 13 hours after the 
fatty meal a slight reduction in the size of the 
gallbladder was noted, but no improvement in 
the density of the viscus. The sand was de- 
posited in the lower part of the viscus and its 
upper margin was slightly sinuous (Fig. 3, 
C and D). 

The liver was found enlarged at operation, 
and showed micronodular changes due to nu- 
tritional cirrhosis. Fibrous adhesions were seen 
around the whole gallbladder, the cystic duct, 
the adjacent transverse mesocolon, and the 
great omentum. The hepatic duct measured 
7 to 8 mm. and the cystic duct 4 mm. in diam- 
eter. Fine granules in the gallbladder could be 
palpated by the surgeon. After opening of the 
specimen, zo cc. of bile escaped, and a mass of 
brownish sand containing no sizeable calculus 
was seen. Hemorrhagic adhesions were noted 


raphy (g gm. iopanoic acid following the routine dosage of 6 gm. iopanoic acid) the gallbladder remains 
faintly visualized, but within it a large heterogeneous opaque formation is demonstrated grossly reproduc- 
ing the outline of the gallbladder. This corresponds to a conglomeration of sand and mud, the grains being 
of different size and displaying a varied affinity for impregnation of the cholepaque medium. 
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Fis. 2. Case 1. (4) The gal bladder specimen con- 
tained approximately 20 cc. dark green bile 
admixed with mud and sand. (B) Close-up 
view cf the sand. The grains varied in size, 
shape and color. (C) Send collected in a test 
tube. The sand was light brown in color, 
speckled with bright yellow and black grains. 
Mud created a supernatant haze. (D and Ё) 
Roentgenograms of the test tube, held bottom 
up (D: and upright (E) demonstrating the 
stickiness and cohesion of the sand mass. 
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Case п. (4) Cholecystogram, obtained after the usual intake of 6 gm. iopanoic acid, reveals an en- 


larged liver and a low-lying gallbladder, faintly opacified, elongated, and homogeneous in appearance. (B) 
The morning after sabulography (9 gm. iopanoic acid being administered in 3 parts at 6 hour intervals on 
the same day), the procumbent cholangiogram reveals in the fundus an elongated, opaque, crescent-shaped, 
homogeneous shadow, slightly denser than the surrounding iodinated bile, corresponding to the i impreg- 

nated sand contained in the viscus. (C and D) Compression spot cholangiograms in the erect position 14 
hours after the fatty meal show reduction in size of the gallbladder and descent of the sand into the lower 


part of the viscus. 


on the external surface of the gallbladder. The 
lamina propria was invaded by an inflam- 
matory infiltration in which lymphocytes and 
plasma cells were predominant. Few thrombosed 
vessels were observed. Rokitansky-Aschoff 
sinuses were present. The pathologist gave a 
diagnosis of chronic cholecystitis secondary to 
biliary sand. Biopsy of the liver produced a 
report of portal fibrosis with lymphocytic in- 
filtration. In the test tube, there was an excel- 


lent stratification of the sand with a superna- 
tant coat of mud (Fig. 4/7). Roentgenograms 
of the test tube, inclined at 4:? and upright, 
revealed that the greater part of the grains had 
adsorbed the opaque medium. The demarca- 
tion line between the sand and the adjacent 
bile was caused by the cohesion of the grains to 
undulate slightly (Fig. 4, B and C). 

Case nr. W.F., 


a 74 year old male, was 
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Fic. 4. Case п. (4) At operation ço cc. of bile was aspirated and a mass of brownish sand containing no size- 
able calculus was obtained. The test tube shows an excellent illustration of the stratification of the sand 
with a supernatant coat of mud. (B and C) Roentgenograms of the test tube, inclined at 45° (B) and 
upright (C) reveal that the greater part of the grains adsorbed the opaque medium. The slight undulation 
of the demarcation line between the sand and the adjacent bile is caused by the cohesion of the grains. 


admitted to hospital for constrictive epigastric 
pain, recurring for the past 2 years and radiat- 
ing to the back. He had been admitted to 
another hospital for the same complaint. The 
last attack had occurred 1 month previously. 
The pain now radiated to the left axilla and the 
internal side of the left arm, and was only a 
little relieved by nitroglycerin. This epigastric 
pain was mostly provoked by a recumbent 
position and was improved by antacids. In 
March 1966, cholecystography after the “rou- 
tine" administration of 6 grams of iopanoic 
acid yielded a moderately opacified gallbladder, 
fairly large, without calculus. The fundus was 
curved medially over the body of the viscus. 
The hepatic flexure showed a slight adynamic 
dilatation (Fig. 54, procumbent cholangio- 
gram; Fig. 5B, compression spot cholangio- 
gram in standing position). 

In view of the history of biliary colic and of 
the relatively weak opacity of the gallbladder, 
the patient was submitted to sabulography. 
Erect compression spot cholangiogram showed 
coarse granules of sand settling in the fundus 
of the gallbladder, which remained, however, 
faintly opacified (Fig. 5C). 

The patient was then kept in Trendelenburg 
position (75 °) for more than 5 minutes, and a 
compression spot cholangiogram taken; it 
showed the inert mass of sand dislodged from 


the fundus to occupy the center of the gall 
bladder. The sand appeared unevenly opaque 
and surrounded by a radiolucent rim. The 
hepatic duct and its branches were slightly 
dilated (Fig. 5D). 

Two days later, a spot film was exposed to 
check the degree of evacuation of the gall- 
bladder which had not emptied after the fatty 
meal administered following sabulography. 
Barium was given to opacify the duodenal loop. 
The gallbladder was still opacified and the 
sand remained well impregnated. Half the sand 
occupied the fundus and half had collected in 
the infundibular portion (Fig. 5£). 

The decision to operate was postponed until 
December 1967 when the patient was once 
more hospitalized. He had been awakened 2 
days before by a sharp pain in the right hy- 
pochondrium, and had subsequently exper- 
ienced 5 or 6 similar attacks, each lasting 10 to 
15 minutes and with increasing severity. The 
patient felt weaker on the second day of hos- 
pitalization and presented a transient icterus 
which lasted 2 days. The urine was brownish 
red. On the third day, he had another attack of 
pain in the right hypochondrium, rather typical 
of biliary colic. A mass was palpated at that 
time and was attributed to an enlarged gall- 
bladder or a pericholecystic reaction. Subicterus 
persisted. Total bilirubin was 1.32 mg. per 
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Fic. $. Case ш. (4) Procumbent roentgenogram and (B) compression spot roentgenogram of routine cho- 
lecystography show a fairly large moderately opacified gallbladder, without calculus. The fundus is curved 
medially over the body of the viscus. The hepatic flexure shows a slightly adynamic dilatation. (C) Erect 
compression spot cholangiogram after sabulography shows coarse granules and sand settling in the fundus 
of the gallbladder, which remained faintly opacified. (D) Compression spot cholangiogram, after the pa- 
tient was kept in 75° Trendelenburg position reveals an inert mass of sand dislodged from the fundus to 
occupy the center of the gallbladder. The sand appears unevenly opaque and is surrounded by a radiolucent 
rim. The hepatic duct and its branches are slightly dilated. 


cent (normal o.2 to 1.2 mg. per cent). The 
patient was operated 5 days later. The gall- 
bladder was voluminous, elongated, hyperemic 
but without adhesions. Its content could not be 
palpated. The hepatic duct measured 1 cm. in 
diameter. After a choledochotomy, a clear bile 
escaped under pressure, followed by turbid, 
mucopurulent fluid. Two tiny calculi, 2 and 4 
mm. in diameter, were mixed with the turbid 
fluid. The gallbladder was opened by the 
pathologist who gave its mensuration as 10.5 
X2.7 cm. It contained a large amount of mud 
and sand, and 6 tiny calculi varying from 0.3 


to о.$ cm., some yellow, some brown, of the 
facetted or mixed type. The amorphous con- 
tent was poured into a test tube (Fig. 5F). 


Case ту. R.M., a 58 year old female, was 
known to have been hypertensive for the past 4 
years. For the last 2 years she had been com- 
plaining of palpitations and nocturnal pre- 
cordial pain with dyspnea. Three weeks before 
hospitalization she experienced an acute pain 
in the right hypochondrium after her dinner. 
This pain extended across the abdomen and 
radiated to the retrosternal and interscapular 
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тє. 5. (E) Spot roentgenogram 2 days later (the gallbladder did not empty after the fatty meal), following 
administration of barium to opacify the duodena! loop, showed that the gallbladder is still opacified and the 
sand remains well impregnated. One-half of the sand is in the fundus and the other one-half in the infundi- 
bular portion. (F) Amorphous content of the excised gallbladder in the test tube. 


areas and to the right shoulder, and was ac- 
companied by nausea and dyspnea. The attack 
lasted 2 hours and was not relieved by nitro- 
glycerin. She subsequently had 5 or 6 similar 
attacks, after a meal or during the night, the 
most recent occurring 24 hours before admission. 
Plain roentgenogram of the abdomen revealed 
no abnormal calcifications in the gallbladder 
area (Fig. 64). 

Cholecystograms obtained after the ‘‘rou- 
tine" intake of 6 grams of telepaque showed a 
fair-sized gallbladder, faintly opacified, of 
homogeneous appearance and without recog- 
nizable calculi (Fig. 6B). 

Following the additional dosage of 18 tablets 
of telepaque for sabulography, the cholecysto- 
grams showed a more voluminous gallbladder, 
but still with low concentration. In its lower- 
most portion a mound of irregular annular 
opacities, intermingled with opaque specks, was 
visible, corresponding to an admixture of sand 
and muddy pseudo concretions (Fig. 6C). 

Two hours after a fatty meal the viscus was 
appreciably reduced in size and the abnormal 
content differently arranged, but the cholecys- 
tic density remained unchanged (Fig. 6D). 

Three days later, the patient suffered another 
acute attack in the middle of the night which 
could not be eased by nitroglycerin, but was 
later relieved by spasmalgin. Transaminases 
were normal. Cholecystectomy took place 4 


days later. At operation, the gallbladder was 
voluminous, under tension, and its amorphous 
content could not be palpated. The cystic duct 
measured over 5 mm. in diameter. The hepatic 
canal was dilated, measuring 1 cm. in diameter, 
and upon its opening dark bile escaped, but no 
calculi were found. The gallbladder specimen 
contained biliary mud of paste-like consistency 
that could be easily spread out with a finger. 
The pathologist reported edema of the mucosal 
folds, fibrosis of the perimuscular layer and 
some intramural diverticula, all of which 
would correspond to a chronic cholecystitis. 


DISCUSSION 


Theander"-! reported a case of “рге- 
cipitate of telepaque or of some iodic part 
or product of this substance" surrounding 
2 adhering radiolucent calculi in the gall- 
bladder. The preliminary roentgenograms 
of the abdomen did not reveal any opaque 
calculi. After intake of 3 grams of tele- 
paque the gallbladder was not visualized. 
The repeat examination on the following 
day, after the same dose, did not bring 
visualization of the gallbladder, but showed 
an oval opacity (about 7X12 mm.), pre- 
sumably in the gallbladder. Cholecystog- 
raphy with biligrafin was carried out 6 
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lic. 6. Case ту. (4) Plain roentgenogram of the abdomen reveals no abnormal calcifications in the gallbladder 
area. (B) Routine cholecystogram shows a faintly opacified gallbladder, of homogeneous appearance, with- 
out recognizable calculi. (C) Following sabulography there is a collection of irregular annular opacities in 
the lowermost portion of the gallbladder, intermingled with opaque specks, corresponding to an admixture 
of sand and muddy pseudoconcretions. (D) Two hours after the fatty meal, the viscus was reduced in size 
and the abnormal content differently arranged, but the cholecystic density remained unchanged. 


days later. The preliminary cholecystog- 
raphy showed the persistence of an opaque 
coating around what appeared to be 2 
adjacent radiolucent calculi. When the 
biligrafin entered the gallbladder it was 
definitely demonstrated that the opaque 
formation lay there, and that the gall- 
bladder contained several other rounded 
calculi corresponding in size to the 2 radio- 
lucent parts of the opaque formation. The 
patient refused operation. One month 
later, plain roentgenograms of the abdomen 
no longer revealed the opaque coated 
object, neither did the gallbladder show 
filling by cholecystography. Theander the- 
orized that contrast media might be less 
soluble in bile of pathologic composition, 
and might therefore be precipitated. 

Salzman ef 4/5" proposed the term 
"rim sign" to designate the telepaque de- 
posit around biliary calculi. Patients were 
given a 3 to 4 day regimen of 3 grams of 
telepaque daily, 1 gram after each meal. A 
relatively fat free diet was followed during 
this period. Opaque impregnation on the 
surface of the stones in the hepatic duct was 
noted in 3 out of 34 cases examined bv this 
method. Later, Watkins and Salzman'é 
reported that thev had obtained the rim 
sign in 13 out of 120 patients. Salzman 
named his technique the “four-day tele- 
paque test.” 

Kuster ef aL? investigating Salzman's 
technique, called it “‘calculography,” which 
is a distinctive and convenient term. This 
is why we decided to call our own 2 day 
massive telepaque test "sabulography." 

Santagostini! devised the impregnation 
of radiolucent calculi with a more pro- 
longed underdosage. A single tablet (one- 
tenth of the usual per os dosage) is given 
each day over a period of 8 days. 

The various techniques described above 
are aimed at “opacifying” bile duct cal- 
culi, especially in cases with slight or 
moderate jaundice, in which the bile ducts 
are not usually visualized by intravenous 
cholangiography. Such demonstration of 
calculi in the gallbladder is exceptional and 
the purpose is not the opacification of the 
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viscus itself. Moreover, the daily dosage of 
the contrast agent is low and given over a 
prolonged period. By contrast, our tech- 
nique is to give a high dosage over a short 
period so as to increase the amount of 
contrast laden bile in a gallbladder that is 
already known to be poorlv functioning, 
and to be able to diagnose the presence of 
sand. This sand can be impregnated, either 
partially or totally, by a cholepaque agent. 
A reinforcement dosage over a short period 
of time seems necesssary to bring enough 
contrast material through the cystic duct 
to permeate the viscous gallbladder bile, 
interpenetrate the eventual sand and im- 
pregnate part or all of the granules. All our 
operated cases showed significant stasis of 
the bile in the gallbladder, and sludge was 
frequently found in a dilated common duct. 
Cholecysto-cholestasis has been reported as 
a factor of poor or nonvisualization of the 
gallbladder.’ 

The rationale for the successful impreg- 
nation of gallbladder sand with a high dos- 
age of cholepaque over a short period might 
be related to the concept of Berk and 
Lasser." They speculated that re-absorp- 
tion of opaque material through the dam- 
aged gallbladder wall could be too rapid to 
allow satisfactory opacification. This was 
corroborated by radiographic and radio- 
isotopic studies on animals. 

The sand demonstrated by sabulography 
was opacified throughout in some cases, 
and only partly in others. In some in- 
stances, chunks of cohesive sludge showed 
only peripheral coating. The fundamental 
reason for the adsorption of telepaque by 
in-dwelling grit or slime in the gallbladder 
remains undetermined. According to Salz- 
man's work, the "opacifving" bile duct 
stones were always heavily pigmented or 
covered with biliverdin. 


CONCLUSION 


Sabulography is a new cholecystographic 
technique for the demonstration of sand 
and/or mud in the gallbladder by a rein- 
forced dosage of cholepaque medium over a 
short period of time. It will further improve 
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the diagnostic accuracy of cholecystog- 
raphy by shedding light upon a hitherto 
neglected cause of poor opacification of the 
gallbladder. The alert radiologist, con- 
fronted by a faintly visualized gallbladder, 
will advise administration on the same day 
of an additional and increased dosage of 
telepaque, in order to prove or rule out the 
presence of sand. This is particularly indi- 
cated if the patient has a history of biliary 
colic, provided the renal function tests are 
normal. Caution should be exercised if the 
hepatic function is altered. 

It is important to disclose the presence of 
this sand and/or mud in the gallbladder so 
that a cholecystectomy may be performed 
before some of it passes into and collects 
in the hepatic duct and causes obstruction, 
in which case it would be more difficult to 
arrive at a precise diagnosis. Moreover, a 
subsequent re-intervention for residual 
sand might thus be avoided. 


Département de Radiologie 
Hótel-Dieu de Montréal 
3840 rue Saint-Urbain 
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CAN IPODATE CALCIUM SAVE THE PATIENT 
ONE DAY IN HOSPITALIZATIONr?* 


By EBERHARD F. 


BESEMANN, M.D. 


CHATTANOOGA, TENNESSEE 


HE value and accuracy of oral chole- 

cvstography is well established. Over 
the vears various opaque media have been 
introduced and proven highly successful for 
the visualization of the gallbladder. De- 
spite all these positive attributes one still 
encounters certain problems in the daily 
evaluation of the oral cholecystogram. One 
of our major problems is the poorly 
visualized and the nonvisualized gallblad- 
der following the oral administration of 
opaque medium. The diagnosis of gall- 
stones in the presence of a poorly visualized 
gallbladder can frequently not be estab- 
lished. A nonvisualized gallbladder is highly 
suggestive of pathology, particularly if it 
is a repeat study; however, about Io per 
cent of these cases show a normal gall- 
bladder with a repetition of the examina- 
tion. It is customary to ask for a repeat 
oral cholecystogram in these patients which 
often necessitates an additional day of hos- 
pitalization for the patient. 

The purpose of this paper is to present 
our experience with the use of ipodate cal- 
cium (oragrafin granules*) in the case of 
the poorly and nonvisualized gallbladder; 
the success or failure with this method in 
achieving a reduction of time required for 
a diagnostic oral cholecystogram. The gen- 
eral subject of cholecystography and the 
use of the various opaque media have been 
extensively discussed in the literature and 
will not be repeated here. 


MATERIAL AND METHOD 

For a routine oral cholecy stogram the 
patient receives 6 tablets or 3 gm. of iopa- 
noic acid (telepaque) at б-со P.M. the 
night before the examination in conjunc- 
tion with a low fat supper. The tablets are 
given over a period of Io to 15 minutes. 


* Oragrafin granules, E. R. Squibb and Sons, Inc. 


The following morning a posteroanterior 
roentgenogram of the gallbladder in the 
left anterior oblique position is taken and 
also a right lateral decubitus view. All the 
films are checked by the radiologist who 
determines the further action. A fatty meal 
may be given if indicated. The results are 
classified as diagnostic or nondiagnostic. 
Determination of the degree of contrast 
medium concentration in the gallbladder 
has not been attempted. The nondiagnostic 
group comprises the poorly visualized gall- 
bladder, in which stones cannot be ex- 
cluded, and the nonvisualized gallbladder. 

In the case of a nondiagnostic study, a 
supplementary dose of 6 gm. or 2 packs of 
ipodate calcium is given, circumstances 
permitting. The examination is repeated in 
the same original views after 3 hours, and, 
if necessary, after 6 hours. Since maximum 
absorption of ipodate calcium seems to take 
place after about 4 to 5 hours, we now take 
roentgenograms 4 hours after the sup- 
plementary dose of the opaque medium. 
Furthermore, with the absorption of ipo- 
date calcium taking place in the upper 
small bowel, we encourage the patient to 
drink large amounts of water following the 
oral administration of the drug to quickly 
move the contrast medium out of the 
stomach. No specific attempts were made 
to demonstrate the common bile duct. 

From the review of the literature it ap- 
pears that all the cholecystographic agents 
have some degree of renal toxicity. We 
consider patients with known renal and 
liver disease as not suitable for this type of 
examination and do not give a supplemen- 
tary dose of ipodate calcium. 


RESULTS 


It has been of the utmost interest to us to 
establish how much improvement can be 


* From the Department of Radiology, Baroness Erlanger Hospital, Chattanooga, Tennessee. 
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expected from a supplementary dose of 
ipodate calcium. In the process of review- 
ing the results of our studies it soon be- 
came very obvious that the patients of the 
nondiagnostic group could be divided into 
2 categories: patients with a faintly vis- 
ualized gallbladderand patients with a non- 
visualized gallbladder. The results of a 
supplementary dose of ipodate calcium in 
these 2 categories are remarkably different, 
and they are tabulated and classified ac- 
cordingly. Concentration and density of 
the opaque medium, side effects, visualiza- 
tion of the common duct or other salient 
features of cholecystography have not been 
listed, since these have been reported in the 
literature. Our objective has been: can a 
nondiagnostic oral cholecystogram be con- 
verted into a diagnostic study the same 
day? 

The nondiagnostic group comprised a 
total of 271 patients. Of these, 179 had a 
faintly visualized gallbladder shadow, 92 
did not show any gallbladder shadow at all 
on the original studies. All of these patients 
received a supplementary dose of ipodate 
calcium (Table 1). 

The category of the originally faintly 
visualized gallbladder comprised 179 ex- 
aminations, out of which 144 could be con- 
verted into a diagnostic study the same 
day. Nineteen of these demonstrated gall- 
stones. Thirty-five studies did not improve 
sufficiently after ipodate calcium to be 
called diagnostic. This represents an 80 per 
cent success rate (Fig. 1, 4 and B; and 2, 


A and В). 


TABLE I 


RESULTS FOLLOWING A SUPPLEMENTARY DOSE 
OF IPODATE CALCIUM 











Di ; Non- 
iagnostic з : 
Total Study diagnostic 
и Study 
First Group 179 144 35 
Second Group 92 I2 8o 





First Group: originally faintly visualized gallbladder. 
Second Group: originally nonvisualized gallbladder. 
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лс. т. (A) Original oral cholecystogram. Faintly 
visualized gallbladder. (В) Three hours after a 
supplementary dose of ipodate calcium there is a 
well visualized normal gallbladder. 


The category of the originally nonvisu- 
alized gallbladder comprised 92 examina- 
tions. Twelve could be converted into a 
diagnostic study the same day. Four of 
these demonstrated gallstones, while 80 
did not show a gallbladder shadow after a 
supplementary dose of ipodate calcium or 
improved sufficiently to be called a diag- 
nostic study. In 7 out of 80 patients the 
common bile duct was visualized as being 
highly diagnostic of gallbladder disease. 
This represents a successful conversion rate 
of only 13 per cent (Fig. 3, 4 and B). 

The above figures clearly indicate that 
ipodate calcium can very well save the 
patient 1 day of hospitalization if the 
orginal cholecystogram shows a faintly 
visualized but nondiagnostic gallbladder. 
However, in the case of a nonvisualized 
gallbladder, the use of ipodate calcium in 
all probability would fail to save the pa- 
tient the one day in the hospital. 

It is of specific interest that a number of 
the originally faintly visualized gallbladder 
studies had been done the second time with 
the same result. Most of these repeat stud- 
ies had been made within 24 hours of the 
first examination. Yet in all of these cases 
we succeeded in completing the examina- 
tion the same day through the use of a 
supplementary dose of ipodate calcium. 

Any undue side reactions in all these 
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liG. 2. (4) Original roentgenogram shows a faintly visualized gallbladder. Stones are suspected. (В) Three 
hours after a supplementary dose of ipodate calcium, the diagnosis of cholelithiasis is unequivocally 
established. 


cases have not come to our attention. How- and almost invariably implies gallbladder 
ever, we do try to eliminate patients with disease (Fig. 3, Z and В). 

known renal and liver disease, as stated 

above. The number of cases in which the DISCUSSION 

common duct has been demonstrated is For some time we have been facing the 
rather small. A normal common bile duct frustrating problem of the faintly visual- 
in the presence of a nonvisualized gall- ized and nonvisualized gallbladder. Past 
bladder is of very important significance experience has shown that in these cases 





Fic. 3. (4) Oral choiecystogram with a nonvisualized gallbladder. Notice radiopaque calculus. (В) Three 
hours after a supplementary dose of ipodate calcium, the common duct is shown but not the gallbladder. 
This is diagnostic of gallbladder disease. The patient was operated upon and the calcific density shown on 
the roentgenogram represented a stone in the cystic duct. 
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gallstones are frequently overlooked or the 
presence of a pathologic gallbladder is 
greatly enhanced. We never have been able 
to establish exactly the cause for the poorly 
visualized gallbladder. In order to obtain 
a better diagnosis we have routinely asked 
for a repeat examination in these cases, 
requiring frequently an additional day of 
hospitalization for the patient. Tight sur- 
gical schedules and the patient’s prolonged 
stay in the hospital have been in common 
conflict with this custom. Thus, the search 
for alleviating this problem has led us to 
the use of ipodate calcium. 

The use of ipodate sodium and calcium 
has been discussed repeatedly in the liter- 
ature.-§ The circumstances under which 
ipodate calcium can be most helpful in the 
daily practice of radiology have received 
very little attention. A supplementary dose 
of ipodate calcium in the patient with a 
faintly visualized gallbladder has proven 
highly successful and has an 80 per cent 
chance to complete the study the same day, 
thus saving everyone concerned some time. 
Apparently, the nonvisualized gallbladder 
is not suitable for a supplementary dose of 
ipodate calcium. Normally about 10 рег 
cent of these patients show a diagnostic 
gallbladder shadow with a repeat study. 
The use of ipodate calcium increases this 
chance to about 13 per cent, being very 
little above the expected 10 per cent of 
success with a repeat study. 

We find that ipodate calcium is a valu- 
able adjunct in oral cholecystography and 
has helped us in many cases to change a 
poor study into a diagnostic examination 
on the same day. 


SUMMARY 


Ipodate calcium can save the patient 1 
day of hospitalization if the original chole- 
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cystogram shows a faintly visualized gall- 
bladder shadow. The use of a supplemen- 
tary dose of ipodate calcium has an 80 per 
cent chance to turn the examination into a 
diagnostic study the same day. 

If the original roentgenograms did not 
show any gallbladder shadow at all, then 
ipodate calcium has only a 13 per cent 
chance to convert the study into a diag- 
nostic one on the same day. 


Department of Radiology 
Baroness Erlanger Hospital 
Chattanooga, Tennessee 37403 


Part of the ipodate calcium (oragrafin 
granules) was kindly supplied by E. R. 
Squibb and Sons, Inc. 
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THE CONSECUTIVE DOSE PHENOMENON IN 
ORAL CHOLECYSTOGRAPHY* 


By ROBERT N. BERK, M.D. 
SAN DIEGO, CALIFORNIA 


N 1964 Lasser and the author became 

interested in the clinical situation in 
which the second dose cholecystogram re- 
sults in excellent visualization of apparently 
normal gallbladders when the first dose 
examination shows nonvisualization or faint 
visualization! (Fig. т, 4 and B). The amount 
of contrast material in the gallbladder on 
the second day as judged by the roentgeno- 
graphic density of the organ is more than 
twice the amount present on the first ex- 
amination. Some mechanism exists whereby 
a higher proportion of the second dose is 
retained in the gallbladder in comparison 
to the first. This situation is termed the 
consecutive dose phenomenon. 

In order to determine the relevancy of 
several pharmacodynamic and technical 
mechanisms which could explain this phe- 
nomenon, a series of patients with this clin- 
ical situation were studied to ascertain the 
incidence and the reproducibility of the 
phenomenon. The results of this investiga- 
tion and their implications are reported 
here. 


METHOD 


From 1964 to 1967, 2,382 patients had 
cholecystography at the North Hills Pass- 
avant Hospital in Pittsburgh, Pennsylva- 
nia. Patients routinely were given 3.0 gm. 
of telepaque* the evening before the ex- 
amination after a low fat supper. After- 
wards, nothing was allowed by mouth until 
the completion of the roentgenographic ex- 
amination the following morning. Three 
hundred and ninety-six patients (17 per 
cent) had faint or no visualization of the 
gallbladder on the initial cholecystogram. 
A repeat examination on the following day 
with a second dose of 3.0 gm. of telepaque 


* Telepaque—trand of iopanoic acid, Winthrop Laboratories. 


was required for a definite diagnosis. Faint 
visualization was defined as concentration 
insufficient to permit fluoroscopic and 
spot roentgenographic identification of the 
gallbladder. The cholecystograms in these 
patients were reviewed to determine which 
patients demonstrated the consecutive dose 
phenomenon. The degree of gallbladder 
opacification on the initial and the second 
examination was classified as nonvisualiza- 
tion, faint, moderate and dense visualiza- 
tion. Those patients whose gallbladders 
changed from nonvisualization to moderate 
or dense visualization or from faint opacifi- 
cation to dense opacification without chole- 
lithiasis were considered to have the con- 
secutive dose phenomenon. Concentration 
on the second cholecystogram appeared 
to be more than double that of the first 
examination. 

All patients with the consecutive dose 
phenomenon were contacted by mail and 
asked to return for follow-up cholecystog- 
raphy. The interval between the first 
cholecystogram and the follow-up investi- 
gation varied from 1 to 4 years. The follow- 
up cholecystograms were obtained using the 
same technique as the initial examinations. 


RESULTS 


Of the 396 patients who had faint or 
nonvisualization of the gallbladder on the 
initial cholecystogram, 198 (so рег cent) 
showed no improvement in concentration 
on the second study; 79 (20 per cent) 
showed moderate improvement; and 119 
(30 per cent) showed marked improvement 
(Fig. 2). Hence, 30 per cent of the initial 
nonvisualizers or faint visualizers demon- 
strated the consecutive dose phenomenon. 
Considering those 160 patients whose gall- 
bladders faintly visualized on the initial 


* From the School of Medicine, University of California, San Diego, La Jolla, California. 
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ic. т. The consecutive dose phenomenon. (4) Faint visualization of the gallbladder after a single dose of 
telepaque. (B) Marked improvement in visualization of the gallbladder on the following day after a second 
dose of telepaque. The opacification appears to be more than double that of the first examination. 


cholecystogram, 32 (20 per cent) showed no 
improvement on the second examination; 
48 (30 per cent) showed moderate improve- 
ment; and 80 (50 per cent) showed marked 
improvement (Fig. 3). Of those with non- 
visualization in the initial cholecystogram, 
177 (75 per cent) showed no increase in 
opacification; 24 (10 per cent) showed 
moderate increase; and 35 (15 per cent) 
showed marked increase (Fig. 4). Hence, 
the consecutive dose phenomenon is more 
frequent in patients with initial faint 
visualization (5o per cent) than in those 
with initial nonvisualization (15 per cent). 
Of the 119 patients who demonstrated 
the consecutive dose phenomenon, 38 
agreed to return for follow-up evaluation. 
The follow-up cholecystogram in these 
patients showed good initial opacification 
of the gallbladder in 33 cases (86 per cent) 
(Fig. 5). Two of these had cholelithiasis 
which was not present earlier. A second 
dose of telepaque in the other 5 patients 
again resulted in the consecutive dose 
phenomenon. Hence, the phenomenon is 
not reproducible in the majority of cases. 


DISCUSSION 

A series of physiochemical and bio- 
chemical interactions must proceed nor- 
mally in order for telepaque to accumulate 
in gallbladder in sufficient concentration to 
be visible roentgenographically. Because 
telepaque is lipid soluble, it is capable of 
dissolving in the lipid boundary of the 
intestinal epithelium and is absorbed from 
the intestine by the process of diffusion 
through the cellular membrane.* It is then 
temporarily stored in widespread body 
depots which include fat, plasma al- 
bumen, liver and muscle? Enzymes are 
present in the liver which permit lipid 
soluble drugs and other materials in food 
to be eliminated from theYbody by con- 
verting them to water soluble compounds. 
These enzymes are located in the endo- 
plasmic reticulum of the liver cells which 
are disrupted by homogenization to form 
microsomes.‘ Telepaque is converted to 
the water soluble compound, telepaque 
glucuronide, by esterification by the micro- 
somal enzymes. The transport mechanisms 
for the transfer of telepaque from the blood 
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Fic. 2. Improvement of second dose visualization. 
First dose nonvisualization or faint visualization 
(396 patients). 


to the cytoplasm of the hepatic cells and 
from the cytoplasm across the cell mem- 
brane to the bile canaliculus are unknown. 
Because telepaque glucuronide is water 
soluble, it is not reabsorbed when it reaches 
the gallbladder, but remains there to be 
concentrated with the bile as water is re- 
absorbed. Final elimination from the body 
occurs when humoral and neural stimuli 
cause the gallbladder to contract and the 
telepaque glucuronide is emptied into the 
intestine. Being water soluble, reabsorp- 
tion of a significant amount of telepaque 
glucuronide does not occur. 

In an attempt to explain the pharma- 
codynamics of the consecutive dose phe- 
nomenon, Lasser and the author postu- 
lated that reabsorption of the contrast 
material through a marginally inflamed 
gallbladder wall prevents dense opacifica- 
tion on the initial examination.! This re- 
absorption is diminished during the second 
examination because binding sites in the 
blood have been saturated by the first 
dose of telepaque. Consequently, more con- 
trast material is retained in the gallbladder 
and visualization after the second dose is 
more than twice as dense as after the first. 
Reabsorption of telepaque from inflamed 
gallbladders was, in fact, demonstrated iz 
vive in dogs, and in humans iz vitro! Unless 
the postulated gallbladder inflammation is 
transient or intermittent, the consecutive 
dose phenomenon would occur each time 
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the patient had a cholecystogram, At least 
some of these patients could be expected 
to develop overt gallbladder disease sub- 
sequently. In the series of patients de- 
scribed here with follow-up examinations 
done 1 to 4 years later, the gallbladder re- 
mained normal in 36 of 38 patients. Thirty- 
three of the 38 patients did not have repeti- 
tion of the consecutive dose phenomenon 
on the follow-up cholecystogram. 

Other pharmacodynamic explanations 
can be postulated. Hereditary excess of 
binding sites in fat, muscle, liver and blood 
could limit the zmount of free contrast 
material available to the liver for excre- 
tion. A higher proportion of the second 
dose of telepaque would reach the bile 
because the binding sites are saturated by 
the first dose. This, too, would result in a 
reproducible situation. Other possibilities 
concern the microsomal enzymes of the 
liver. Certain drugs, when taken together 
with the first dose of telepaque, could 
compete with the contrast material for 
the enzymes, thus limiting the rate of excre- 
tion of the contrast material.5 If the drug 
were not taken along with the second dose, 
there would be no interference and the 
telepaque would be excreted in greater 
proportion on thesecond examination. This 
is unlikely to be reproducible on follow-up 
examination. 

Drug induction of enzymatic capability 
may play a role.? The microsomal enzymes 
could be stimulated by the first dose of 
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Fic. 3. Improvement of second dose visualization. 
First dose faint visualization (160 patients). 
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telepaque, so that the second is metabolized 
more efficiently and excreted in higher con- 
centration in the bile. While this would be 
compatible with the fact that there is 
usually no repetition of the consecutive 
dose phenomenon, drug induction usually 
requires high doses over long periods of 
time.’ It is unlikely that it could occur 
after a single dose of telepaque. 

Loss of some of the first dose of telepaque 
from vomiting and diarrhea or failure to 
ingest a part of the first dose could explain 
impaired initial visualization of the gall- 
bladder. This might not be reproducible on 
follow-up examination. However, these 
factors would very likely involve the second 
dose in the same proportion. There is no 
clinical evidence in this series that these 
factors occur with greater frequency in 
patients with the consecutive dose phe- 
nomenon. 

Technical factors involving the roent- 
genographic exposure could produce an 
apparent variation in density stimulating a 
difference in gallbladder concentration. 
However, the magnitude of the difference 
on the two examinations appears to be 
more than can be explained on a technical 
basis alone. 

Another consideration is the possibility 
of delayed absorption of the first dose of 
telepaque from the small intestine. Roent- 
genograms of the abdomen made during the 
initial examination in this series show no 
excess of the contrast material in the in- 
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Fic. 4. Improvement of second dose visualization. 
l'irst dose nonvisualization (236 patients) 
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Fic. 5. Follow-up cholecystogram done 3 


years 
later on the same patient as in Figure 1. There is 
excellent opacification of the gallbladder with 
only a single dose of telepaque. 


testine and no explanation for such delay 
in absorption is apparent. Reabsorption of 
conjugated telepaque trom the intestine 
could supplement the second dose of tele- 
paque and the consecutive 
dose phenomenon. However, conjugated 
telepaque is water soluble and only poorly 
absorbed from the intestine. Furthermore 
this does not account for the poor visualiza- 
tion initially. Hydrolysis of the conjugated 
telepaque with subsequent reabsorption 
of the lipid soluble form is a theoretic possi- 
bility, but again this does not explain the 
failure to visualize the gallbladder properly 
on the first examination.: 

The relationship of the two cholecysto- 
grams of the consecutive dose phenomenon 
to each other in producing the phenomenon 
is unclear. Since the situation is usually not 
reproducible, it is possible that the second 
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dose produces the same degree of opacifica- 
tion it would if it were an isolated examina- 
tion not preceded by the first cholecystog- 
raphy. The phenomenon would then be 
causec solely by failure of the first dose to 
reach ће gallbladder in normal concentra- 
tion. -f the gallbladder were flaccid and 
distended with bile due to physiologic 
stasis prior to the first examination, tele- 
paque could not accumulate in the gall- 
bladder in normal concentration and poor 
first dose visualization would result.? Tele- 
paque is a relatively potent cholinesterase 
inhibitor and produces tonic contraction 
of the gallbladder.’ The contraction could 
empty the gallbladder enough to relieve 
the physiologic stasis. The second dose of 
telepaque would be able to enter the gall- 
bladder properly and normal visualization 
would result. No high fat meal was given 
prior to any of the gallbladder examina- 
tions. -lowever, no decrease in size of the 
gallbladder was visible roentgenographic- 
ally on the consecutive cholecystograms in 
these cases. 


CONCLUSION 


The consecutive dose phenomenon in 
oral ckolecystography is that situation in 
which a second dose of telepaque results in 
excellent visualization of apparently nor- 
mal ga lbladders when the first dose exam- 
ination shows nonvisualization or poor 
visualization. This occurs in 30 per cent 
of patients who have nonvisualization or 
faint visualization on the initial examina- 
tion. Itis more common when there is faint 
visualization of the gallbladder initially 
than when there is nonvisualization on the 
first examination. 

Thirty-eight patients with this phenom- 
enon were studied by follow-up cholecys- 
tograms I to 4 years after the initial exam- 
ination. The phenomenon was not repro- 
duciblein the majority of patients. Thirty- 
three cf 38 patients opacified their gall- 
bladders normally with a single dose of 
telepaque on the follow-up study. 
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Failure to reproduce the situation and 
other factors make several postulated 
pharmacodynamic and technical explana- 
tions unlikely. The actual mechanism of 
the phenomenon remains uncertain. 
University Hospital 
225 W. Dickinson Street 
San Diego, California 92103 
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INTRAVENOUS CHOLANGIOGRAPHY WITH 
INTACT GALLBLADDER* 


By MERLYN E. ECKELBERG, M.D.,t HARLEY С CARLSON, M.D.,} 
and DONALD C. McILRATH, M.D.$ 


ROCHESTER, MINNESOTA 


N RECENT papers?-**-5 the usefulness 

of the intravenous cholangiogram has 
been indicated in the diagnosis of acute 
cholecystitis and in further evaluation of 
the gallbladder after it appears to be non- 
functioning as depicted in an oral cholecys- 
togram. These indications for the use of 
intravenous cholangiography make it im- 
perative to have a working knowledge of 
factors influencing opacification of the gall- 
bladder during this examination. 

It is the purpose of this study to deter- 
mine the frequency and significance of opa- 
cification or nonopacification of the gall- 
bladder during intravenous cholangiogra- 
phy and to evaluate the usefulness of the 
procedure in detecting pathologic states of 
the gallbladder, as well as to evaluate the 
accuracy of detection of pathologic states 
of the extrahepatic biliary ducts when the 
gallbladder is present. 


MATERIAL AND METHOD 


This study is based on records of 133 
patients who had not undergone cholecys- 
tectomy and for whom at least one intra- 
venous cholangiogram had been made. 
Included in the study were all patients 
undergoing intravenous cholangiography 
between 1956 and 1961, as well as random 
patients, up to 1967, whose condition met 
the criteria we set up. The group included 
60 females and 73 males, with an average 
age of 56 years (range то to go years). Ab- 
dominal operations subsequently were per- 
formed in 57 of the 133 cases. 

The cholangiograms were obtained after 
the intravenous administration of 20 ml. 
of a 26 per cent solution of iodipamide 
(cholografin) over a 5 to то minute period. 


All patients received premedication in the 
form of 10 mg. of chlorpheniramine maleate 
(chlor-trimeton) injected intramuscularly. 
The film sequence included: (1) preliminary 
scout roentgenogram; (2) anteroposterior 
roentgenograms and tomograms for all pa- 
tients, 25 minutes after completion of in- 
jection; and (3) delayed anteroposterior 
roentgenograms and tomograms for most 
patients. The period of observation was 
terminated at 25 minutes in 44 Cases, at 
50 minutes in 37 cases, at go minutes in 41 
cases, and after go minutes in 11 cases. The 
longest examination period was 2 hours 
and 25 minutes. 


RESULTS 


Three overlapping arrangements of the 
group were studied: (1) the entire group; 
(2) those who underwent abdominal op- 
erations; and (3) those for whom cholecys- 
tograms had been made previously, after 
the oral administration of contrast medium. 


I. ENTIRE GROUP 


The gallbladder was visualized during 
intravenous cholangiography in 88 of the 
33 cases (66 per cent). Initial visualiza- 
tion of the gallbladder occurred within 25 
minutes in 70 of these 88 cases (80 per 
cent). The longest interval before visuali- 
zation was 135 minutes. The over-all aver- 
age time for initial visualization was 33 
minutes; 44 of the 133 examinations were 
terminated at 25 minutes. The time of 
maximal opacification of the gallbladder 
could not be evaluated in this study be- 
cause the maximal opacification observed 
occurred on the final roentgenograms in 
all but 8 cases. 


* From the Mayo Clinic and Mayo Foundation: Section of Roentgenology,f and Surgery,§ Mayo Graduate School of Medicine 


(University of Minnesota), Rochester, Minnesota. 
T Resident in Radiology. 
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The biliary ducts were visualized in 121 
cases (91 per cent), the initial visualization 
occurring at 25 minutes in 115. The longest 
interval before initial visualization of the 
ducts was 50 minutes. No attempt was 
made to study the time-density relation- 
ship for the biliary ducts. 

Since the flow of fluid in any svstem is 
always in the direction of least resistance, 
the relative "resistance" of the cvstic duct 
compared to that of the sphincter of Oddi 
undoubtedly determines whether or not 
there will be filling of the gallbladder, as- 
suming that the term "resistance" includes 
the factor of pressure within the gallbladder 
and duodenum. One might expect to see 
less opacification of the gallbladder when 
the contrast medium flows copiously into 
the duodenum and vice versa. However, in 
many cases there was a considerable 
amount of contrast medium in the duo- 
denum and satisfactory opacification of the 
gallbladder, and in many there was little 
contrast medium in the intestine and poor 
filling of the gallbladder (Table 1). 

Iodipamide is excreted through the bil- 
lary system and, to a lesser extent, the 
urinary system. Because the right kidnev 
is included in the area of the abdomen that 
is filmed, the presence of contrast medium 
in the calyceal system might signal poor 
visualization of the biliary ducts; vet, no 
evidence was found during the study to 
indicate that the quality of biliary tract 


TABLE I 


INTRAVENOUS CHOLANGIOGRAPHY: RELATIONSHIP OF 
AMOUNT OF CONTRAST MEDIUM IN DUODENUM TO 
OPACIFICATION OF GALLBLADDER 


Contrast Medium | 





R Opacification No. of 
in Duodenum, Е 
: Cases, 
Relative Amount, = Total 
4 "- ^ oti 
Grade Poor Fair Good 
о I 2 10 13 
I 5 7 HI 23 
2 7 2 13 22 
3 1 5 } LI 
4 + + HI 19 
Total 20 20 48 88 
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visualization was in any way related to the 
presence or absence of contrast medium in 
the kidney. 


2. SURGICAL GROUP 


The 57 patients for whom abdominal 
operations were performed were classified 
into 3 separate subgroups according to the 
structures that were visualized in the in- 
travenous cholangiogram: (a) gallbladder 
and biliary ducts, 31 cases; (b) biliary 
ducts, 16 cases; and (c) no visualization of 
ducts or gallbladder, 10 cases. 

(a) The 31 patients in whom both the 
gallbladder and biliary ducts were visual- 
ized were further subdivided according to 
the degree of opacification of the gall- 
bladder; the amount of time elapsed seemed 
to have very little relationship to the den- 
sity of the shadow of the gallbladder (Table 
11). Delay in visualization of the gall- 
bladder seemed to have no relationship to 
the presence of stones in that structure. 
Among 17 patients who had cholelithiasis, 
the gallbladder opacified within 25 minutes 
in 11 (65 per cent), within 45 minutes in 2, 
şo minutes in 3, and 60 minutes in 1. On the 
other hand, when no stones were found in 
the gallbladder or common bile duct at 
operation, opacification had ensued in 6 of 
11 patients within 25 minutes (55 per cent) 
and in 1 each within 45,60, 75, 120 and 135 
minutes. In this group there were 17 in- 
stances of surgically proved cholelithiasis, 
in 6 of which the diagnosis was made cor- 
rectly by intravenous cholangiography. 
Among the 11 other cases, opacification of 


Taste II 


INTRAVENOUS CHOLANGIOGRAPHY: OPACIFICATION OF 
GALLBLADDER ACCORDING TO DURATION 
OF EXAMINATION 


| "AE Mean Time 
Examination, 


о "cati No. of Maximal of Last 
yacincation ~ махі n 
| Cases „n. та Roentgeno- 
Time (min.) Р 
gram (min.) 
Poor 12 12 On 
Киг ) 136 T 
Good ri 7€ £3 
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the gallbladder was poor in 8. Of the 12 
cases of choledocholithiasis, in all of which 
visualization of the ducts was satisfactory, 
the condition was correctly diagnosed by 
intravenous cholangiography in 6. 

(b) In the 16 cases of surgical explora- 
tion in which only the biliary ducts had 
been visualized roentgenographically, com- 
plete mechanical obstruction of the cystic 
duct was found in 5; in these 5, impacted 
stones were noted in 4 and acute cholecys- 
titis in the other. In the remaining 11 cases 
in which obstruction of the cystic duct was 
not found at the time of operation, the 
gallbladder was completely normal in 2, 
there was some evidence of subsiding chol- 
ecystitis in 1, and in 8 stones were found 
in the gallbladder without impaction in the 
cystic duct. Thus, of 16 patients in whom 
the gallbladder did not opacify at chol- 
angiography, 14 had definite disease in the 
gallbladder, although in only 5 was a clear 
mechanical explanation found at the time 
of operation for nonfilling of the gallblad- 
def? 

(c) Of the 10 surgical patients in whom 
neither the biliary ducts nor the gallblad- 
ders were visualized, results of tests of 
hepatic function were abnormal in all, 
which probably accounts for nonvisualiza- 
tion.! The average value for bilirubin was 
2.02 mg. per 100 ml. of serum, direct, and 
0.71 mg., indirect, and the average value for 
alkaline phosphatase was 45.1 units per 
liter. At operation 1 patient was found to 
have stones in both the gallbladder and 
biliary duct, 4 had stones in the gallbladder 
only and 5 had no stones. 


3. GROUP IN WHICH ORAL CHOLECYSTOGRAM HAD 
BEEN MADE PREVIOUSLY 


Oral cholecystograms had been made for 
10g of the 133 patients; in go this examina- 
tion had been performed less than a month 
prior to the making of the cholangiogram 
by the intravenous procedure used in this 
study. Members of this group were divided 
according to the result in the report of 
the previous oral cholecystogram (Table 


II). 
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Twenty-two patients had surgically proved 
cholelithiasis in the course of which both 
oral and intravenous cholecystography had 
been done. The gallbladder opacified in the 
oral cholecystogram in g of these and in the 
intravenous cholangiogram in 6. Of the 6 
who had gallbladders which opacified dur- 
ing intravenous cholangiography, 4 were 
found to have stones. In 2 of these 4 oral 
cholecystography gave normal results; in 
1 there was nonvisualization; and in 1 the 
cholecystogram depicted a functioning gall- 
bladder with stones. The oral cholecysto- 
grams of 5 of 22 patients yielded normal 
results. 


DISCUSSION 


The filling of the gallbladder with intra- 
venously administered contrast medium 
during cholangiography is a complex phe- 
nomenon. The patency of the cystic duct 
and the resistance to flow into the gall- 
bladder relative to the resistance to the 
flow of contrast medium into the duodenum 
should play the major part in control of 
opacification of the gallbladder. The vari- 
abilitv of the relative "resistance" of the 
cystic duct was demonstrated by: absence 
of filling of the gallbladder in 16 of the 73 
cases (22 per cent) in which previous stud- 
ies with the oral technique had demon- 
strated a functioning gallbladder and hence 
a patent cystic duct; and variations of the 
initial time of visualization of the gall- 
bladder in the intravenous cholangiogram 
between 25 and 135 minutes. Delay in 
visualization of the gallbladder beyond 25 
minutes but within 135 minutes did not 
indicate a greater likelihood of the presence 
of stones in the gallbladder. 

Among the 57 surgical patients 10 ex- 
hibited no evidence of physical obstruction 
of the cystic duct at the time of surgical 
and pathologic examination despite the 
fact that the gallbladder could not be vis- 
ualized at the time of intravenous chol- 
angiography. Nonfilling of the gallbladder 
in these cases must be attributed either to 
functional resistance to flow through the 
cystic duct or to intermittent obstruction 
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с Tase Ш 
COMPARATIVE RESULTS: ORAL 0j. INTRAVENOUS CHOLANGIOGRAPHY 
Recent Oral Comparison* Visualization in Intra- |Mean Time of Last 
Cholecystogram venous Cholangiogram | Roentgenogram 
Depicted Surgical | Nonsurgical | Over-all (over-all per cent) (min.) 
Normal 9/12 39/49 48/61 79 5o 
Functioning 
with stones 5/7 4/5 9/12 75 42 
Nonfunctioning 9/21 7/15 16/36 44 66 











* Comparison shown as: Number in which gallbladder was visualized/Number in which ors! cholecystography was done. 


in intravenous cholangiogram 


caused by stones. The data indicate that 
in only a minority of instances of nonfilling 
of the gallbladder during intravenous chol- 
angiography is there an impacted stone or 
edema obstructing the cystic duct, but 
that in an overwhelming majority the gall- 
bladder is diseased, and that cholelithiasis 
usually is present (88 per cent). 

The presence of free stones in the gall- 
bladder should have little effect on opaci- 
fication of the gallbladder during intrave- 
nous cholangiography because the concen- 
trating function of the gallbladder is not 
involved in this process. This assumption 
appears to be supported by our data be- 
cause, among the patients in whom a func- 
tioning gallbladder was depicted during 
oral cholecystography, the presence or ab- 
sence of stones visualized in the study done 
with orally administered contrast medium 
did not influence the incidence of opacifi- 
cation of the gallbladder during intrave- 
nous cholangiography. Still, stones found 
to be free at cholecystectomy could, at the 
time of roentgen examination, have been 
causing obstruction, and the number of 
cases involved was small. 

Cholelithiasis was diagnosed on the basis 
of the intravenous cholangiogram in only 
35 per cent of the cases in which the gall- 
bladder had been visualized and stones 
subsequently had been demonstrated sur- 
gically. The proportion increases to 67 per 
cent if instances of poor visualization of the 
gallbladder are excluded. Yet, even in the 
face of this relatively low rate of accuracy, 
the intravenous cholangiogram may be 


/ 


helpful in demonstrating stones in the gall- 
bladder in some cases, despite the fact that 
oral cholecystography done previously may 
have given normal results. 

Stones were detected in the biliary duct 
in 9 of 19 cases (47 per cent) in which they 
were proved to be present. The percentage 
was disappointing, especially in the face of 
the most meticulous attention to technique, 
enhancement of opacification and the use 
of serial tomograms through the level of 
the ducts.9?:1? 


SUMMARY 


Results of intravenous cholangiography 
as carried out for 133 patients who had not 
undergone cholecystectomy were studied. 
Opacity of the gallbladder was obtained in 
88 cases. 

Opacification of the bile duct without 
visualization of the gallbladder was found 
to be caused by complete mechanical ob- 
struction of the cystic duct by stone or 
edema in about a third of the patients for 
whom surgical exploration. subsequently 
was done. Of the remaining patients, most 
were found to have free gallstones at op- 
eration, but in about an eighth of the cases 
there was no anatomic reason for nonfilling 
of the gallbladder. 

Delay in opacification of the gallbladder 
beyond 25 minutes, but within 135 min- 
utes, did not seem to be influenced by the 
presence of stones in the gallbladder. Delay 
occurred in 35 per cent of those patients 
who had stones and in 45 per cent of those 
who did not. 
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Cholelithiasis later proved surgically was 
detected by intravenous cholangiography 
in 6 of 11 cases (55 per cent) in which the 
gallbladder was visualized. Choledocholi- 
thiasis was detected in 9 of Ig cases (47 
per cent) in which the condition subse- 
quently was proved at operation. In some 
cases, however, gallstones not demonstra- 
ted by oral cholecystography were disclosed 
by the intravenous examination. 


Harley C. Carlson, M.D. 
Section of Roentgenology 
Mayo Clinic 

Rochester, Minnesota 55901 
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CHOLECYSTOKININ CHOLECYSTOGRAPHY* 


A FOUR YEAR EVALUATION 


By M. H. NATHAN, M.D., A. NEWMAN, M.D., D. J. MURRAY, M.D., 
and R. CAMPONOVO, M.D. 


SCOTTSDALE AND PHOENIX, ARIZONA 


PROVOCATIVE subject in medicine 

has been whether or not a gallbladder, 
normal on routine oral cholecystography, 
can be pathologic and symptomatic. Oc- 
casional emergency cases admitted with 
acute upper abdominal pain and fever but 
with normal preoperative oral cholecvstog- 
raphy reveal gross and microscopic evidence 
of acute cholecystitis. Recent experience 
with 2 such cases, both in the same week, 
confirms the fact that the pathologic gall- 
bladder can appear roentgenographically 
normal at times. 

This is also true, however, in the absence 
of acute onset and in the absence of fever. 
Many of these patients, who remain “mis- 
erable" with chronic recurring postprandial 
pain and distress, are often labelled “neu- 
rotic," or operated mistakenly for “hiatus 
hernia" or for “duodenal ulcer" without 
relief. 

When the routine oral cholecystogram 15 
normal, the surgeon is loath to perform 
cholecystectomy because of the high rate 
of persistence or recurrence of symptoms. 
Even at abdominal exploration, the patho- 
logic gallbladder mav appear perfectly nor- 
mal, and the surgeon often closes the ab- 
domen without a diagnosis; the neurotic 
label has been “confirmed!” Or do such 
patients become neurotic because of their 
symptoms and their inability to obtain re- 
lief or even a diagnosis? 

The difficulty lies, first, in demonstrating 
that an acalculous gallbladder is pathologic 
and second, in differentiating other condi- 
tions which may simulate biliary pathology. 
Cholecystokinin cholecystography (CCK- 
GB) has provided a means of selecting 
those patients with biliary pathology, so 


that proper treatment may be instituted. 

The results of a 3 year study, presented 
December, 1968, to the Radiological So- 
ciety of North America, indicated that all 
except 1 of 37 patients were improved by 
cholecystectomy in a 3 to 36 month follow- 
up.” These results were very encouraging. 

One of the discoverers of the cholecys- 
tokinin (CCK), Doctor A. C. Ivy, ap- 
proached by one of his students with a suc- 
cessful experiment on О rats is quoted as 
having said, “Come back and discuss this 
with me after you have investigated zo 
more rats.” This is one reason for this paper: 
to obtain confirmation. 


MATERIAL 


Following Doctor Ivy’s admonition, 92 
more controls and 158 additional patients 
were studied by CCK-GB which was ad- 
ministered intravenously in place of the 
fatty meal during oral cholecvstographv. 
Only 39 patients had cholecystectomy and 
these, along with the 103 patients from the 
initial study” were subjected to a complete 
analysis, making a total of 141 patients and 
142 normal controls (Table 1v) included in 
the present evaluation. 

The 142 normal controls were chosen in a 
fashion meant to eliminate those with pos- 
sible gallbladder pathology. All were males 
between 21 and 35 years of age with no 
history of gastrointestinal complaints. No 
women, Indians, or Mexicans were per- 
mitted in the study because of the high 
incidence of gallbladder pathology in these 
groups. Thirty-five of the normal controls 
were doctors. 

Although our findings and conclusions 
were essentially the same as those in the 


* From the Department of Radiology, Baptist Hospital of Scottsdale, Scottsdale, Arizona and the Departments of Radiology and 


Pathology, Maricopa County General Hospital, Phoenix, Arizona. 


Supported by a grant from E. R. Squibb and Sons, New York, New York. 
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previous article," some important modifi- 
cations in utilization of the findings are 
necessary for correct interpretation. 


METHOD 


Patients accepted for investigation were 
required to have a history strongly sugges- 
tive of gallbladder pathology and a recent 
normal oral cholecystogram. The patient 
is prepared with a double dose of opaque 
medium* preceded earlier in the day by a 
fatty lunch. Roentgenograms of the gall- 
bladder 12 hours later are made with the 
patient in the right prone oblique position 
rotated about 15 to 35° with sharp coning. 
Very large or very obese patients are roent- 
genographed in the prone position with the 
right side elevated 15 to 35° and with a 
sponge placed for right upper quadrant 
compression. Each patient receives 75 Ivy 
dog units of cholecystokinin} intravenously 
in approximately 15 to 30 seconds. The 
cholecystograms are made at 45 seconds 
(when almost all gallbladders are begin- 
ning to contract) and then at 3, 5, 10 
and 1§ minutes after the injection. It is 
particularly important that zo change in 
the patient's position be allowed, since this 
will affect the gallbladder configuration and 
size. 

The patient is encouraged to describe all 
symptoms experienced after the CCK in- 
jection. At the same time, he should not 
be misled by anyone, including the refer- 
ring physician, into "experiencing" certain 
symptoms. If the patient is told that he 
may develop right upper quadrant pain, it 
is possible for him to imagine this. 


RESULTS 


The gallbladder contracts and the sphinc- 
ter of Oddi relaxes when cholecystokinin, a 
hormone in the walls of the duodenum and 
proximal Jejunum, is stimulated by certain 


* Twelve cholegrafin capsules. The cholegrafin was donated by 
E. R. Squibb and Sons, New York. 

T Refined cholecystokinin (CCK), now being produced by 
Jorpes and Mutt? in Sweden, is under control of the Federal 
Drug Administration and is still available only for i investigative 
purposes, although there have been no serious reactions reported 
in over one-quarter million intravenous injections. 
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food substances introduced into the duo- 
denum. 

After intravenous injections of 75 Ivy 
dog units, the gallbladder contraction usu- 
ally takes place much more quickly and 
vigorously than after the fatty meal and 
information, usually not obtained by the 
fatty meal, becomes available. 

Tables т and п summarize the results of 
the CCK-GB examination obtained from 
the control group and from the patient 
group. The most significant findings will 
be discussed. 


SYMPTOMS INDUCED BY CHOLECYSTOKININ 


The most common symptom caused by 
intravenous cholecystokinin injected within 
15 to 30 seconds is cramping in the lower 
and mid abdomen due to bowel contrac- 
tions. Nausea is not infrequent, usually is 
mild, occurs within 30 to 60 seconds, and is 
usually transient lasting only 1 to 3 min- 
utes. 

Only 3 of the 107 non-doctor controls 
had mild (more than transitory) to moder- 
ate epigastric cramping while 6 of the doc- 
tor controls had similar cramping. 

Right upper quadrant or epigastric pain 
is rare in normals. Following the intraven- 
ous injection of 75 Ivy dog units of cho- 
lecystokinin, right upper quadrant or epi- 
gastric pain was found in none of the 107 
non-doctor controls (Table п). Of the 35 
doctor controls 1 had epigastric and 1 had 
right upper quadrant pain. There was no 
correlation of this pain or cramping with 
the speed of gallbladder evacuation. 

The disproportionate number of doctors 
who developed symptoms suggests that 
their response to the CCK may have been 
affected by their medical knowledge. When 
utilizing this information for the evaluation 
of biliary tract pathology, the results of the 
doctor group probably should be discarded 
except when the patient is a doctor or any- 
one who “knows” what symptoms to ex- 
pect from CCK-GB. 

Right upper quadrant pain and epigastric 
pain have been found to be extremely im- 
portant as signs of gallbladder pathology 
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ТАвгв I 
ROENTGENOGRAPHIC FINDINGS AFTER INTRAVENOUS CHOLECYSTOKININ 
Roentgenographic findings 
Controls Patients 
Spasm 
Visualization Doctors (33) |Non-Doctors (107) (141) 

| (No) | (Per Cent) (Per Cent) | (No) | (Per Cent) 
Fundus I 3.0 0.0 1$ II 
Body о о.о 0.0 4 3.0 
Neck and Infundibulum* I 3.0 2.0 77 55 
Cystic Duct о о.о 1.0 a 33 23 
Cystic Duct 28 80 ` 88 118 84 
Common Bile Duct 23 70 79 114 8o 
Hepatic Duct Reflux: One I 3.0 о.о 3 2.0 

Plus 





* Persisting on § minute cholangiogram or beyond. 


after intravenous CCK (Table п). There 
were only 2 controls (1.4 per cent) who 
complained of right upper quadrant and/or 
epigastric pain which, to reiterate, occurred 
only in the 35 doctor controls and not in 
the 107 non-doctor controls. This contrasts 
sharply with the 65 (46 per cent) patients 
who developed right upper quadrant and/ 
or epigastric pain. On the other hand, epi- 
gastric and right upper quadrant cramping 
is considered important only when this 
reduplicates the patient's symptoms, since 
11 (8 per cent) of the controls complained 
of this symptom as compared to 16 (11 per 
cent) of the patients. 














Seven patients appeared normal roent- 
genographically but developed epigastric ` 
or right upper quadrant pain and/or re- 
duplicated symptoms after cholecystokinin; 
chronic cholecystitis was found at surgery. 
Nine patients experienced no significant 
symptoms after the CCK injection and 
of these 6 had positive and 3 had nega- 
tive roentgenographic findings. All proved 
to have chronic cholecystitis. There was 
another case which developed no symptoms 
and was roentgenographically normal, but 
several months later became roentgeno- 
graphically positive and reduplicated his 
symptoms, which suggests progression. 


TABLE II 
SYMPTOM RESPONSE TO INTRAVENOUS CHOLECYSTOKININ 


























Controls Patients 
Symptoms Doctors (35) Non-Doctors (107) (141) 
(No.) (Per Cent) (No.) (Per Cent) (No.) (Per Cent) 

Nausea 8 23 6 6.0 13 9.0 
Right Upper Quadrant and 6 17 5 5.0 16 . 11 

Epigastric Cramps 
Right Upper Quadrant and 3 9 o с.о 63 46 

Epigastric Pain 
Reproduction of Symptoms — — — — 25* 66 








* Of 38 analyzed. 
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ROENTGENOGRAPHIC FINDING 


Absent or minimal gallbladder evacua- 
tion and complete or marked evacuation in 
10 to I5 minutes are not significant. The 
speed of contraction neither influenced the 
common bile duct size nor the hepatic duct 
reflux in the normal controls. 

Of the 111 controls in whom the common 
bile duct was visualized (approximately 80 
per cent of the total) there were only 6 who 
showed a maximum common duct size of 
6 mm. or larger and there were only 2 of 
these who exhibited the maximum size of 
7 mm. (Table im). Mild reflux of opaque 
contrast medium into the common hepatic 
duct was found in several controls but there 
was only one who showed a moderate de- 
gree of reflux (Table 1). None had pan- 
creatic duct reflux. 

Gallbladder “spasm” is a term used in 
this study to describe a disproportionately 
greater contraction in a localized area 
(fundus, body, infundibulum, and neck). 
Spasms varied from absent to marked and 
are classified from o to +++. 

Positive roentgenographic findings in- 
clude spasm at the neck of the gallbladder, 
at the infundibulum, at the body or at the 
fundus. Spasm of the cystic duct is another 
positive finding but this is more difficult to 
demonstrate since there is usually associ- 
ated neck spasm which prevents the filling 
of the cystic duct. The most common site 
of spasm is at the neck of the gallbladder 
where the greatest accumulation of muscle 
in the biliary tract is found. When 75 Ivy 
units of CCK are injected intravenously in 
less than 30 seconds, spasm of the neck and 
infundibulum can occur normally, but in 
our experience it usually does not last more 
than 3 or 4 minutes. There was 1 control 
who had typical neck spasm; 2 others had 
moderate spasm of the neck and infundi- 
bulum lasting 5 minutes (Table 1). By com- 
parison, 77 of 141 patients (54.6 per cent) 
had spasm of the neck and/or infundibulum. 

One of the 3 controls (less than 1 per 
cent) had mild spasm of the tip of the 
fundus and another had spasm of the cystic 
duct, while 15 (11 per cent) patients had 
fundus spasm and 33 (23 per cent) of the 
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patients had cystic duct spasm. None of 
the controls had spasm of the body; this 
was found in 4 (3 per cent) of the patients. 

From these results it can be seen that 
spasm is a sign of a pathologic gallbladder. 
Spasms of the neck and infundibulum of 
the gallbladder are rare ; minutes or more 
after the intravenous injection of CCK in 
normals and, if they persist through the 5 
minute cholangiogram, are a reliable sign 
of gallbladder abnormality. 

Other positive roentgenographic signs are 
dilatation of the common bile duct, persis- 
tence of the opaque medium in the duct, 
and marked hepatic duct reflux; these are 
signs of stenosis at the distal common duct. 
Mild reflux is not unusual even on routine 
oral cholecystography after the fatty meal 
or after CCK. On the other hand, moderate 
hepatic duct reflux occurred in only 1 of 
the 142 controls and there were none with 
marked hepatic duct reflux. 

Among the 142 controls, there were no 
common bile ducts above 7 mm. in diameter 
(Table ri) and there were only 2 that were 
larger than 6 mm. By contrast, 27 patients 
had common bile ducts more than 6 mm. 
in diameter; 18 of these were 7 mm. in 
diameter and 4 were 8 mm. in diameter. 
Any common bile duct larger than 6 mm. 
in diameter should be regarded with sus- 
picion for possible stenosis at the Vaterian 
segment. This suspicion holds also when 
oral cholecystagogues are used, but prob- 
ably not with intravenous cholangiography. 
Perhaps more important than the common 
bile duct size in determining duct stenosis 
is retention of the opacified bile in the 
common bile duct after the gallbladder has 
completed its maximum evacuation. 

The common bile duct size reached a 
maximum of g mm. in I patient and 7 mm. 
in three other patients; another had a com- 
mon bile duct that measured 6.5 cm. in 
diameter (Table 1). The patient, who 
showed a 9 mm. common bile duct with a 
markedly scarred, small gallbladder, at 
surgery 18 months after the roentgen ex- 
amination had revealed a very large gall- 
bladder. Unfortunately, the surgeon did 
not recall the roentgenologic report of prob- 
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‘Taste IV 


PATIENTS STUDIED BY CHOLECYSTOKININ 
CHOLECYSTOGRAPHY (CCK-GB) 





Size (mm.) | Controls (108) | Patients (114) 
2 21 8 
3 50 13 
4 21 34 
5 12 21 
6 2 10 
7 2 18 
8 О 4 
9 O 2 

11 о 1 
12 о I 
16 о І 





able stenosis at the sphincter of Oddi, and 
the common bile duct was neither probed 
nor examined by cholangiography. Three 
months after surgery the patient is still 
experiencing the same marked symptoms 
he had prior to surgery and it is likely that 
a sphincterotomy will have to be performed. 
Of the remaining patients all but one was 
considered to have stenosis by the surgeon; 
in 3 of these patients a No. 4 Bakes dilator 
could be passed but not a No. 5; after 
sphincterotomy these patients did well ex- 
cept the one who had concomitant pan- 
creatitis. Recently 2 patients, not in- 
cluded in this study, had common bile 
ducts measured at 8 to g mm. in diameter 
and there was no stenosis found at surgery. 


SERUM AMYLASE 

Serum amylase studies were performed 
immediately before and approximately 1/2 
to 1 hour after the CCK injection in 33 
volunteers. No appreciable change in amy- 
lase level occurred. One volunteer only 
(J. C.) had slightly elevated amylase be- 
fore the cholecystokinin and this remained 
unchanged after the injection; he is the 
volunteer who exhibited neck spasm with 
mild fundus spasm. Serum amylase studies 
before or after the CCK injection in the 
patient group were, unfortunately, not 
practical. 


FOLLOW-UP SURGICAL RESULTS (TABLE IV) 


In the first study made 1 year ago, 49 pa- 
tients underwent cholecystectomy. Twelve 





Total Patients Studied by CCK-GB 275 

Patients with+CCK-GB who had surgery 79 

Proved+ by microscopy 77 
Proved negative, 1 by microscopy and 1 by 


surgical inspection (false+) 2 
Patients with negative CCK-GB who had 8 
surgery 


Proved negative, 1 by microscopy and 1 by 
surgical inspection 

Proved+by microscopy (false negative; 
explored despite negative CCK-GB) 6 


t2 





of these had other upper abdominal surgery 
at the same time, such as hiatus hernia 
repair, vagotomy and pyloroplasty, which 
could have relieved their symptoms or 
caused symptoms in the follow-up period; 
therefore, these patients were dropped from 
the follow-up study. The follow-up period 
in the remaining 37 patients now ranges 
from 15 months to 4 years. Only 1 of these 
37 patients had poor results and was sorry 
she had undergone surgery. All the remain- 
ing patients were improved and were glad 
they had the operation. Twenty were en- 
thusiastic about the results. No appreciable 
change in this subjective improvement has 
occurred since the results were reported 1 
year ago. 

In the present study a total of 39 pa- 
tients had cholecvstectomy of whom 6 are 
eliminated because of concomitant upper 
abdominal surgery that might interfere 
with clinical evaluation. There were 3 false 
negatives but no false positives in the sec- 
ond study as compared to 3 false negatives 
and 2 false positives in the initial study. 

These 33 cases have been followed for a 
period ranging from 3 months to 1 year 
after surgery. All but 2 of the patients had 
good results and the large majority stated 
that they felt fine and had no problems 
(Table v). The latter were classified as 
+++ results. There were 27 of these pa- 
tients who fell in this category. Classified as 
+-+ were 4 who were markedly improved 
with complete relief of postprandial pain 
but with occasional mild symptoms of gas 
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TABLE V 


POSTOPERATIVE RESULTS OF CHOLECYSTECTOMY OVER A FOLLOW-UP PERIOD OF 3 TO 48 MONTHS 








i | 
Patients | 








я +++ ++ | + о 
E Interviewed | Results Results Results Results 
|| 
70 70 55 11 1 3 
70 70 


/ 


Total 66 (94 per cent) 


Total 4 (6 per cent) 





+++ Patients free of symptoms. 


++ Patients markedly improved; some mild complaints. 


+ Patients with slight improvement. 
o Patients with no improvement. 


and indigestion. One of these patients had 
complete relief of severe nausea after food, 
while upper abdominal burning, which oc- 
curred even after water, has now been re- 
lieved except for an occasional episode. 
There were 2 who had no relief of symptoms 
and they were classified o. No patient was 
classified as +, slightly improved. 

One of the 2 patients classified o had 
concomitant pancreatitis. The other pa- 
tient, mentioned earlier, is believed to have 
stenosis at the Vaterian segment but his 
bile duct was not explored at the time of 
cholecystectomy. 

In summary, the 2 studies totaled 7o 
patients who have been followed 3 months 
to 4 years after cholecystectomy (Table v). 
'Three patients were unimproved and 1 pa- 
tient showed only slight improvement. 
Over 94 per cent were completely relieved 
of symptoms or greatly improved with 
complete relief of the most serious symp- 
toms, particularly postprandial pain. 

By way of comparison, Glen and Man- 
nix® revealed results of cholecystectomy in 
135 patients who had no evidence of cal- 
culi or of acute cholecystitis. There were 
3 deaths. Twenty-five per cent of the 121 
patients followed had no relief from their 
original symptoms. Their statistics. ex- 
plain the surgeons' reluctance to perform 
cholecystectomy in the presence of a nor- 
mal routine oral cholecystogram or even 
when he finds a normal appearing gall- 
bladder at exploratory laparotomy. 


PATHOLOGY IN THE RECENT PATIENT GROUP (39) 


The surgical description indicates that of 


the 39 cases operated, 29 had a gross ap- 
pearance consistent with chronic cholecys- 
titis and a few of these had acute cholecys- 
titis superimposed. Signs of chronic cho- 
lecystitis on gross inspection included 
fibrosis about the gallbladder and portions 
of the cystic and common ducts, scarring 
of the gallbladder and sometimes of the 
cystic ducts, thickening of the wall of the 
gallbladder, and paraductal lymphadeno- 
pathy occasionally. Fibrosis about the gall- 
bladder may, however, sometimes be caused 
by an inflammatory process in the adjacent 
organs. Cholesterolosis of the gallbladder 
was sometimes associated, and gallstones 
were found in 3 patients, 2 of whom had 
unsuspected stones which were not dem- 
onstrable roentgenographically even in 
retrospect; cholecystectomy was performed 
in these latter 2 cases because of positive 
CCK-GB examinations. 

The microscopic appearance of chronic 
cholecystitis in 38 of these cases was con- 
sidered definite, although a few were called 
“mild” or “minimal.” The pathologist's 
description included some or all of the fol- 
lowing: thickening of the gallbladder wall, 
numerous foci of inflammatory cells, areas 
of fibrosis, Rokitansky-Ashoffsinuses, thick- 
ening and fusion of mucosal folds, edema, 
congestion and telangiectasia. Cholestero- 
losis is occasionally associated. 

All of the 29 gallbladders that were gross- 
ly abnormal had unequivocal evidence of 
microscopic cholecystitis, most of which 
was chronic; there were 4 classified as sub- 
acute and 2 classified as acute cholecystitis 
superimposed on a chronic cholecystitis. Of 
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the 10 that were grossly normal at surgery, 
there were 9 cases which had signs consis- 
tent with chronic cholecystitis. In another 
case called “mild chronic cholecystitis,” 
the pathologist’s description of the micro- 
scopic findings was quite meager and the 
slide is not available for review. It is not 
possible, therefore, to conclude that this 
case had chronic cholecystitis; at the same 
time, the history is that of typical gall- 
bladder colic which has been completely 
relieved during the 6 month postoperative 
follow-up. 


ILLUSTRATIVE CASES 


Most of the cases have had very similar 
histories. The patients complained of food 
intolerance for 6 months to 3 years. Usually 
this began with indigestion and right upper 
quadrant or epigastric discomfort or pain 
soon after ingestion of certain foods includ- 
ing, particularly, spicy foods, cucumbers, 
and fried or greasy foods. These symptoms 
became progressively worse to the point 
where any food or even water could set off 
an attack. Oral cholecystographies per- 
formed in these cases, some times as many 
as 3 or 4 times, were considered normal. 
Several patients had undergone surgery 
for hiatal hernia and occasionally for what 
was thought to be duodenal ulcer without 
relief of symptoms. 

The various roentgenographic findings 
which occur after 75 Ivy dog units of CCK 
given intravenously in 20 to 30 seconds are 
demonstrated in Figures 1-7. All of these 
cases were proved to have chronic cholecvs- 
titis by microscopy. All had complete relief 
of symptoms after cholecystectomy. 


DISCUSSION 


Although the majority of the patients 
with gallbladder disease have gallbladder 
calculi, there are a large number of pa- 
tients with acalculous cholecystitis. In the 
United States the incidence of cholecystitis 
in all gallbladder diseases has been given as 
5 to 10 per cent"? but our experience at 
Baptist Hospital of Scottsdale suggests that 
it is 38 per cent, consistent with the Euro- 
pean figures of 12 to 47 per cent.?? 


Nathan, Newman, Murray and Camponovo 


OCTOBER, 1970 


Most of these patients suffer discomfort 
for years; some are labeled “neurotic” and 
some undergo surgical procedures for “hia- 
tus hernia” or “peptic ulcer” when these 
diseases are not significant or only apparent. 
Exploratory surgery is frequently per- 
formed, but with no abnormalities found. 
In more than 25 per cent of our cases the 
gallbladder appeared normal to the sur- 
geon, and it was removed only on the basis 
of the CCK-GB with complete relief of 
symptoms in most cases. 

The results of cholecystectomy in these 
cases, normal on routine oral cholecystog- 
raphy but positive on CCK-GB, compare 
very favorably with the best results of 
cholecystectomy done for cholelithiasis and 
are far better than the results obtained in 
patientssubmitted to cholecystectomy when 
the routine oral cholecystograms were only 
questionably abnormal." The latter re- 
sult suggests that CCK-GB permits a 
better selection of patients for cholecystec- 
tomy. 

The diagnosis of a positive CCK-GB 
rests on 2 main factors: first of all, the 
dynamic changes which occur in the gall- 
bladder and in the ducts following intra- 
venous cholecystokinin; and, secondly, the 
symptomatic response of the patient dur- 
ing the examination. 

The roentgenographic findings and the 
symptomatic response of the patient to the 
CCK are of about equal importance in de- 
termining the presence or absence of a 
pathologic acalculous gallbladder. Either 
the positive roentgenographic findings alone 
or a positive symptomatic response alone 
is reliable in making a positive diagnosis. 

In placing reliance on the symptomatic 
response, however, caution should be used 
not to suggest positive symptoms to the 
patient in any way. It is also important to 
evaluate the patient’s response objectively. 
Sometimes positive symptoms stimulated 
by the CCK in a patient with obvious 
“psychogenic overlay” were ignored in the 
presence of normal roentgenographic find- 
ings. In 2 of these cases relief of the pa- 
tients’ symptoms, which, incidentally, could 
conceivably have caused the “psychogenic 


Vor. 110, No. 2 





Cholecystokinin Cholecystography 247 


Fic. т. (4 and B) Marked spasm of the gallbladder neck. The marked change to an oval configuration and 
failure of the gallbladder to empty are typical findings in chronic cholecystitis. 


overlay,” was finally obtained by cholecyst- 
ectomy several months after the patients’ 
positive symptomatic response to CCK had 
been considered unreliable. In 1 of these a 
superimposed acute cholecystitis required 
emergency surgery. In the other there was 
progression of symptoms. 

Reduplication of the patient’s symp- 
toms, particularly right upper quadrant 
pain, is considered a reliable indication of a 


pathologic gallbladder and/or stenosis at 
the distal end of the common duct. 

Positive roentgenographic findings in- 
clude spasm of the neck, infundibulum, 
body or fundus of the gallbladder or spasm 
of the cystic duct. One must be cautious in 
interpreting spasm of the neck of the gall- 
bladder, particularly when it is mild or if it 
disappears at 5 minutes. 

In normals the gallbladder contracts in 





Fic. 2. (4 and B) Marked fundus spasm. Neck spasm in the gallbladder is associated with change to an oval 
configuration in the body which suggests strong contractions of the gallbladder. 


Nathan, Newman, Murray and Camponovo 


OCTOBER, 1970 





Fic. 3. 


a generalized fashion. The amount and 
speed of contraction alone are not signif- 
icant. Abnormal acalculous gallbladders 
exhibit localized areas of disproprotionate 
contraction termed "spasm." Spasms may 
occur anywhere in the gallbladder or in the 
cystic duct, and several areas may be in- 
volved simultaneously. 

Spasm can sometimes occur in normals 
and this is particularly. true at the gall- 
bladder neck where the muscle is the thick- 
est. To be significant it should persist on 
the 5 minute cholangiogram or should be- 
gin later after the 3 or after the 5 minute 
cholangiogram. 

Stenosis at the distal end of the common 
bile duct is suspected when the duct mea- 
sures more than 6 cm. in diameter and 
when the opaque material persists in the 
duct after cessation of gallbladder contrac- 
tion. Moderate to marked hepatic duct 
reflux occasionally is an associated sign. 

Of course, the presence of a positive symp- 


| 


©; 


Fic. 4. Fundus spasm. 





(4-С) Cystic duct spasm is well demonstrated along with neck spasm and spasm of the fundus. 


tomatic resporse and of a positive roent- 
genographic appearance together would 
seem to provide a more reliable basis for a 
positive diagnosis than either alone. When- 
ever the diagnosis of a pathologic gall- 
bladder or stenosis of the distal end of the 
common duct by CCK-GB is uncertain, 
however, the examination can be repeated 
ata later date, possibly in 12 to 18 months, 
if the symptoms persist or progress. 

When the gross appearance of the gall- 
bladder is normal, the microscopic findings 
are often minimal, and it is in these cases 
that some difference of opinion among 
pathologists may exist. The difficulty arises 
from uncertainty as to the appearance of a 
normal gallbladder, since rapid postmortem 
changes and changes which some have as- 
cribed to the aging process make it ex- 
tremely difficult to obtain a normal gall- 
bladder in its pure normal state for micro- 
scopic study. 

There are some who feel that an eco- 
nomic factor also will affect the pathol- 
cgist's interpretation of the microscopic 
appearance. In an effort to eliminate the 
latter factor, all microscopic slides of the 
39 more recently operated patients were 
reviewed by an independent pathologist 
(R.C.) at Maricopa County General Hos- 
pital with the understanding that he had 
to be critical and conservative in his anal- 
ysis. Despite his position of immunity from 
economic pressures, he reached the same 
conclusions regarding the gross and micro- 
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Fic. 5. (4 and B) Spasm of the body associated with neck spasm and strong contractions of the gallbladder. 


scopic diagnosis as did the pathologists in 
the various other hospitals where the cho- 
lecystectomies were performed. 

The normal gallbladder has the following 
microscopic appearances: (1) the mucosa 
shows delicate connective tissue stalks 
covered by tall columnar cells; (2) there is 


a rather loose fibroconnective tissue be- 
neath the epithelium; and (3) smooth 
muscle fibers are arranged longitudinally 
and then obliquely or circularly. The ex- 
ternal laver is the peritoneum. 

In minimal cholecvstitis, the epithelium 
is usually intact, with coarse mucosal folds 





Fic. 6. Stenosis of the Vaterian segment of the common bile duct 
(arrow). There is also moderate neck spasm. 
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and infiltration of the lamina propria and 
muscularis by inflammatory cells including 
lymphocytes, plasma cells and large mono- 
nuclear cells. Fibrosis of various degrees is 
a usual component of the picture. Enlarge- 
ment and occasionally fusion of the mu- 
cosal folds may be found. 

Munster and Brown! consider the fcl- 
lowing as evidence of mild chronic cho- 
lecystitis: scattered foci of lymphocytic in- 
filtration; and fibrosis and some plasma cells 
in the muscular coat or lamina propria. Ina 
personal communication Brown, reflecting 
the thinking of the senior staff in the De- 
partment of Pathology at Peter Bent Brig- 
ham Hospital, has stated, “It is unclear 
what the normal gallbladder has for a cell 
population —it would appear that the normal 
gallbladder may contain a few scattered 
lymphocytes and histiocytes in its muscu- 
laris or lamina propria, but no plasma cells.” 

On the basis of our experience thus far, 
chronic cholecystitis is believed to be the 
common denominator in essentially all of 
these cases and the same process may be 
the cause of Vaterian stenosis. Dyskinesia 
at the sphincter of Oddi, on the other hand, 
has been suspected in only 1 of the cases 
who underwent surgery while Vaterian ste- 
nosis is not uncommon and was considered 
to be present in 12 cases (14 per cent). 

Failure to diagnose stenosis, either in the 
presence of chronic cholecystitis or in the 
presence of cholelithiasis, is likely to result 


Marked common hepatic duct reflux and dilztation of the 
common bile duct due to spasm at the Vaterian segment. 


in persistence of the symptoms or recur- 
rence of symptorns later. Preoperative eval- 
uation of the common bile duct, preferably 
by the CCK-GB or by intravenous cho- 
langiography, would be advantageous and 
might make exploration of the duct unnec- 
essary. When stenosis of the Vaterian seg- 
ment is suspected, a new form of operative 
cholangiography using manometry! prob- 
ably should be done since it would give 
much more information concerning steno- 
sis; if this technique 1 is not available, eval- 
uation for stenosis by passage of a Я 
probe through the common duct тау Бе 
necessary. 

Should a patient with a definitely posi- 
tive CCK-GB be subjected to surgery? The 
answer to this is the same as for most elec- 
tive surgery: if the patient's symptoms can 
be controlled by diet or medication, or if 
the patient is not disturbed excessiv ely by 
his symptoms, it is advised that no surgery 
be performed. Progression of disease may, 
however, intervene and make cholecystec- 
tomy necessary. 

Progression of pathology was observed 
in several of our cases including the 2 in- 
stances of acute cholecystitis superimposed 
on chronic cholecystitis. In 2 other cases 
marked decrease in the size of the gall- 
bladder from the time of the CCK-GB, 
when the gallbladders were both observed 
to be quite large, until the time of the sur- 
gery (6 months later in 1 and 18 months 
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later in the other), when the gallbladder in 
each case was markedly scarred and quite 
small, also indicates progression. There 
were 3 other cases of progression in which 
tiny radiolucent calculi developed, as shown 
by repeat CCK-GB, 6 to 18 months after 
the initial examination (this does not in- 
clude 2 cases in which the gallstones could 
not be demonstrated roentgenographical- 
ly). 

The true evaluation of this new method 
of gallbladder examination rests on the re- 
sults of surgical therapy in the final anal- 
ysis. These results were excellent and symp- 
tomatic relief was achieved in 94 per cent 
of these patients. 


CONCLUSIONS 


1. Cholecystokinin cholecystography is 
a safe, reliable examination which provides 
information usually not obtainable by rou- 
tine oral cholecystography. 

2. The diagnosis of the pathologic gall- 
bladder by cholecystokinin cholecystog- 
raphy (CCK-GB) relies either on sympto- 
matic response to the intravenous CCK or 
on the dynamic roentgenographic findings, 
but either alone can provide a correct diag- 
nosis. 

3. Chronic cholecystitis is found appar- 
ently in all cases of acalculous gallbladder 
which, although appearing normal on rou- 
tine oral cholecystography, are abnormal 
on the CCK-GB as determined by the 
dynamic roentgenographic changes or by 
the symptomatic response. 

4. Progression of chronic cholecystitis 
may occur in these cases and acute cho- 
lecystitis may be superimposed. 

5. Analysis for possible stenosis at the 
distal end of the common duct by means 
of the CCK-GB is important if postcho- 
lecystectomy recurrence or persistence of 
symptoms is to be avoided not only in 
chronic cholecystitis but also in cholelithia- 
sis. 

6. Marked to complete alleviation of 
symptoms is obtainable in 94 per cent of 
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cases exhibiting positive cholecystokinin 
cholecystography. 


М.Н. Nathan, M.D. 
100 East Fourth Street 
Scottsdale, Arizona 85251 
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ABSENT GALLBLADDER AND CYSTIC DUCT 


By NOEL F. 


BARTONE, M.D.,* and К. VINCENT GRIECO, M.D.f 


BROOKLYN, NEW YORK 


AES CE of the gallbladder and cystic 
duct, exclusive of surgical removal, 
may be congenital in origin or may be the 
end result of inflammatory disease. Chole- 
cystic agenesis is uncommon with only 
about 150 reported саѕеѕ, and usually the 
cystic duct is also absent. Acquired ab- 
sence may be difficult or impossible to dif- 
ferentiate from congenital cases. Present 
preoperative roentgen methods cannot dif- 
ferentiate lack of a gallbladder from a 
nonvisualized viscus, but operative chol- 
angiography is of value in this regard. 
Three illustrative cases of absence of the 
gallbladder and cystic duct are reported. 


REPORT OF CASES 


Case I. A 64 year old white man was ad- 
mitted to Methodist Hospital on June 16, 1966 
because of increasingly severe pain in the upper 
abdomen of 1 day's duration, followed by 
vomiting. The patient was an alcoholic. Since 
the age of 9, he had frequent attacks of gen- 
eralized abdominal pain lasting a few days and 
associated with constipation. There was no 
previous abdominal surgery. Serum bilirubin 
was 3.0 mg. per cent on admission which then 
decreased to normal levels by June 22. Cho- 
lecystographic examination failed to disclose a 
gallbladder shadow. A gastrointestinal series 
was normal, except that there were 2 chicken 
bones in the small intestine; the patient, how- 
ever, had no recollection of having swallowed 
these bones. 

At laparotomy on June 24, there were ex- 
tensive adhesions which had effaced the normal 
anatomy. The small and large intestines were 
enveloped in adhesions of omentum from the 
right to the left lumbar gutter, the omentum 
was adherent to the anterior abdominal wall 
and the entire anterior surface of the liver was 
coated with dense adhesions. Two chicken leg 
bones were removed from the bowel. Despite 
a diligent search, no gallbladder or cystic duct 


was found. The major biliary ducts were easily 
located. There was no cystic duct nubbin or 
cholecystic remnant. The common duct was 
opened and the distal and proximal portions 
were carefully palpated. Dilators were passed 
into the duodenum easily and into the proximal 
duct system without obstruction. A “T” tube 
was inserted and a cholangiogram was obtained, 
which showed a small filling defect in the lower 
aspect of the common bile duct. Otherwise, the 
common bile duct, common hepatic duct and 
its branches appeared normal. 

Two weeks later, “T” tube cholangiography 
demonstrated a filling defect at the lower aspect 
of the common bile duct with no sign of a gall- 
bladder or cystic duct. The ducts otherwise 
seemed normal. On July 15, the patient went 
to surgery again. The common duct was re- 
opened and the “Т” tube removed. After 
probing the common duct, sludge was removed, 
there was a gush of bile and patency was estab- 
lished. A new “T” tube was inserted and the 
cholangiogram now appeared completely nor- 
mal. Once more, there was no evidence of a 
gallbladder or cystic duct. On August 12, the 
patient was discharged in good condition. 

A '"T" tube cholangiogram on September 19 
displayed normal biliary passages. Again, this 
examination failed to disclose the presence of 
a gallbladder or cystic m. His general con- 
dition was good and the “Т” tube was removed 
(Fig. 1). 

Comment. Could inflammatory obliteration 
in the past have been so completely selective 
that no gallbladder remnant or cystic duct ves- 
tige remained while leaving intact all major 
biliary channels? This cannot be excluded and 
therefore the lack of a gallbladder and cystic 
duct, whether congenital or acquired, remains 
indeterminate. 


Case п. A 64 year old white woman entered 
Methodist Hospital on November 16, 1967 
with a history of vomiting and generalized 
abdominal pain, which was most marked in the 
epigastric region and was of 4 days' duration. 
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The patient had diabetes for which she had 
been taking tolbutamide, but during the present 
illness she stopped the medication. On admis- 
sion, the blood sugar was recorded as 540 mg. 
per cent and urinalysis showed 4+ sugar and a 
moderate amount of acetone; insulin was given 
and the next day the urine was negative for 
sugar and acetone. The patient was alert. The 
abdomen was distended but soft, and there was 
no tenderness. During the following 2 days, she 
vomited several times, the abdominal pain 
continued and the abdomen remained dis- 
tended. There was no jaundice. Roentgeno- 
grams of the abdomen displayed typical find- 
ings of gallstone ileus. 

An exploratory laparotomy on November 18 
revealed extensive inflammation and adhesions 
in the right upper quadrant distorting the nor- 
mal anatomy in this area. The patient was in 
such poor condition that no attempt was made 
to separate and identify the structures of the 
upper abdomen. The distal ileum was ob- 
structed by a gallstone. An ovoid, brownish, 
yellow calculus measuring 3.5 X2.5 Х2.0 cm. 
was recovered from the ileum, which was re- 
ported by the pathologist to be a mixed 
cholesterol stone. The patient died 12 hours 
after the completion of surgery. 

Postmortem examination showed bilateral 
bronchopneumonia, hepatoduodenal fistula 
with hepatic abscess and a large opening 
through the postbulbar region of the duodenum, 
which was adherent to the abscess cavity. The 
cavity contained yellowish, necrotic material 
with a yellow-green, purulent margin sur- 
rounded on all sides by a congested zone of 
liver parenchyma measuring 3 cm. in depth. 
No structures were recognizable within the 
abscess. The distal portion of the common bile 
duct and the vaterian region appeared normal, 
but the remainder of the extrahepatic radicals 
were not identifiable. A gallbladder was not 
seen and no cholecystic remnant or cystic duct 
was found either on thorough gross inspection 
or microscopic study. The intrahepatic ducts 
were normal. There was no intrahepatic gall- 
bladder. 

Comment. Here the lack of a gallbladder and 
cystic duct, one would have to assume, was due 
to severe inflammatory disease which destroyed 
and eliminated all traces of the 2 structures. 


Case ш. A 34 year old Puerto Rican woman 
was admitted to Methodist Hospital on No- 
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Fic. 1. Case 1. "T" tube cholangiogram. Normal bile 
radicals, absent gallbladder and cystic duct. 


vember 3, 1969, with a 1 year history of inter- 
mittent right upper abdominal quadrant pain, 
which radiated to the back. This, on occasion, 
was associated with nausea and vomiting. There 
was no history of jaundice. Two years pre- 
viously, a vaginal hysterectomy was performed 
for uterine polyps, cystocele and rectocele. 
There was no visible gallbladder by oral 
cholecystography on July 25, 1968. On Novem- 
ber 4, 1969, intravenous cholangiography dem- 
onstrated normal common hepatic and com- 
mon bile ducts, with nonvisualization of the 
gallbladder. On the following day, laparotomy 
was performed. The gallbladder and cystic 
duct were absent. The major biliary radicals 
appeared normal and there was no other 
abdominal abnormality. The patient was dis- 
charged in good condition 10 days later. 

Comment. 'This must be considered a true 
agenesis of the gallbladder and cystic duct 
since there is no indication whatever of any 
previous, additional intraabdominal abnor- 
mality which might have fibrosed or otherwise 
destroyed these 2 structures. 
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DISCUSSION 

A definitive preoperative diagnosis of ab- 
sence of the gallbladder has not and prob- 
ably cannot be made.'?* As might be ex- 
pected, the preoperative impression consis- 
tently is cholecystic disease, or common 
duct obstruction. 

Despite good reviews by several au- 
thors,! ?5-7.!? it is debatable whether or not 
cholecvstic agenesis accentuates any incli- 
nation to functional or structural distur- 
bance of the biliary channels. To the 
proponents, the idea of a causal relationship 
is based on the assumption that biliarv 
disease occurs relatively more often in 
people born without a gallbladder.?? One 
cannot, however, offer any statistical sup- 
port for this assumption. Also, the mech- 
anism of such action is enigmatic. 

There are a number of reasons to support 
the adverse viewpoint which holds that 
congenital lack of a gallbladder does not 
increase the tendency to biliary tract dis- 
ease, and that when they do co-exist, the 
agenesis is simply an incidental finding. In 
some species of animals this viscus is nor- 
mally absent. In adult cases of agenesis 
first found at postmortem examination, 
there is little evidence that in life they 
suffered from biliary tract disease.” Further- 
more, the sex distribution and the age in- 
cidence of the clinical cases compare with 
the usual run of biliary tract disease in the 
general population. While the autopsy cases 
indicate an equal sex distribution, the sur- 
gical cases show a ratio of 3 females to 1 
male.’ In the necropsy cases, although all 
age groups from the newborn to old age are 
recorded, in those that come to surgery the 
age spread is from the twenties to the 
seventies, with most patients falling within 
the до to со year bracket? Finally, most 
cholecystectomized patients do well and 
there is no apparent essential difference in 
function between congenital absence and 
surgical removal of the gallbladder. 

As indicated above, some people born 
without a gallbladder remain asympto- 
matic throughout life, the agenesis being 
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discovered at autopsy. Others are found 
incidentally at laparotomy performed for 
unrelated conditions. Still others may pre- 
sent with complaints suggesting biliary 
tract disease, and such symptomatic cases 
have been recorded with completely normal 
biliary radicals as in our third case, with 
normal caliber ducts containing stones, and 
with choledochal dilatation with and with- 
out stones.! This indicates, as is well known, 
that stones can be formed in biliary chan- 
nels and that the gallbladder is not the 
only breeding ground for gallstone forma- 
tion. 

Lack of a gallbladder must be differen- 
tiated from one that is unusually placed and 
also from one that may be concealed or un- 
recognized. Operative cholangiography is 
valuable. This will aid not only in establish- 
ing a diagnosis of absent gallbladder, but 
will help in determining whether or not the 
biliary tree is diseased. 

An intrahepatic gallbladder may be sus- 
pected preoperatively by cholecystectogra- 
phy in which this structure will appear in a 
rather high position as if located within 
the liver shadow. It may also be demon- 
strated by operative cholangiography. In 
another abnormally located position to be 
considered, the organ is bound to the in- 
ferior aspect of the left hepatic lobe, the 
so-called left-sided gallbladder. Also, very 
rarely, the gallbladder may be located in 
the abdominal wall, in the falciform liga- 
ment and even retroperitoneally.? 

In situations of disease involving the 
right upper abdominal quadrant with gross 
distortion of the normal anatomy, the sur- 
geon may find it very troublesome to iden- 
tify the gallbladder and cystic duct. These 
structures may go undetected if encom- 
passed by dense adhesions or buried in an 
infammatory mass, or, as suggested in 
our second and possibly in our first case, 
they may be completely eliminated by in- 
flammatory destruction. Operative cholan- 
giography should be of help, but distinguish- 
ing these cases from agenesis may prove 
impossible. 
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A rudimentary gallbladder, represented 
by a small nubbin attached to the cystic 
duct might be due to hvpoplasia or be the 
end result of repeated attacks of cholecys- 
titis—roentgenographic methods cannot be 
expected to distinguish such cases from 
congenital absence of the gallbladder. 


SUMMARY 


Three patients are reported with ab- 
sence of the gallbladder and cystic duct. 

The first case, whether congenital or ac- 
quired is indeterminate. In the second case, 
the gallbladder and common duct were 
probably destroyed by acute inflammatory 
disease. The last case most likely repre- 
sents a true agenesis. 

A preoperative diagnosis probably can- 
not be made. 

Operative cholangiography is of value. 

Acquired absence of the gallbladder and 
cystic duct may be difficult or impossible 
to differentiate from agenesis. 


Noel F. Bartone, M.D. 
Department of Radiology 
Methodist Hospital of Brooklyn 
506 Sixth Street 

Brooklyn, New York 11215 
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A METHOD FOR THE EXPULSION OF STONES 
RETAINED IN THE COMMON BILE DUCT* 


By JOHN J. FENNESSY, M.B., and KWANG-DUCK YOU, M.D. 


CHICAGO, ILLINOIS 


OT infrequently retained gallstones 

are detected in the common bile duct 
following cholecystectomy or choledocolith- 
otomy. The exact incidence of retained 
calculi varies from 8 tog per cent in patients 
following choledocolithotomy? to a low of 
1.4 per cent In a series of patients in whom 
operative cholangiographies have been rou- 
tinely performed.* 

Many patients with retained calculi will 
continue to experience difficulties related 
to the biliary tract until all of the stones 
have been surgically removed.^? Because 
of this, re-exploration of the common duct 
is generally indicated in these patients.? 

It seems desirable that if retained calculi 
can be successfully. removed or expelled 
from the common duct without the neces- 
sity for further surgerv, then this should be 
undertaken. A recentlv described tech- 
nique* for the expulsion of common duct 
stones was successfully utilized, with mino- 
modifications from the original description, 
by us in a patient in whom 2 calculi were 
revealed in the common bile duct on a post- 
operative T-tube cholangiogram. 


REPORT OF A CASE 


A 60 year old white male was admitted 
to The University of Chicago Hospitals dur- 
ing an acute attack of pain in the right 
upper quadrant of the abdomen. The patient 
was jaundiced and on examination there was 
marked tenderness 1n the right upper quadranr 
of the abdomen. The temperature was 39? C. 
On the fifth hospital day he underwent chol- 
ecystectomy and exploration of the commor 
bile duct. The gallbladder was found to be 
small and contracted and adhered to the sur- 
rounding omentum, but no calculi were de- 
tected within it. The common bile duct was 
markedly distended and 7 calculi, measuring 
0.8 to 0.5 cm. in diameter, were removed from 
it. There was no evidence of stenosis of the 


sphincter of Oddi, and Bakes dilators up to No. 
6 passed readily through into the duodenum. 
An operative cholangiogram following removal 
of the stones revealed no additional calculi and 
the contrast material flowed freely into the 
duodenum. The patient's postoperative course 
was unremarkable and the jaundice rapidly 
cleared. 

A '[-tube cho angiogram on the seventh 
pcstoperative day revealed 2 radiolucent calculi 
within the common bile duct. À repeat examina- 
tion on the following day confirmed the pres- 
ence of 2 stones. The T-tube was clamped and 
the patient was discharged and then re-ad- 
mitted 5 weeks later for re-evaluation. Another 
T-tube cholangiogram was obtained and this 





Fic. 1. Postoperative T-tube cholangiogram dem- 
onstrating 2 calculi (arrows) within the common 
bile duct. 


* From the Departments of Radiology and Surgery, The University of Chicago, The Pritzker School of Medicine, Chicago, Illinois. 
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again demonstrated the presence of 2 stones 
within the common bile duct (Fig. 1). The T- 
tube was removed and a soft rubber urinary 
catheter No. 14 Fr. was inserted through the 
tract into the common bile duct. Contrast 
material was injected through the catheter re- 
demonstrating the calculi (Fig. 2). The duct 
was then irrigated with warm saline and the 
catheter was advanced through the sphincter of 
Oddi into the duodenum (Fig. 3). Minimal re- 
sistance was encountered at the sphincter but 
the patient experienced no discomfort at any 
time. The catheter was then withdrawn into 
the common duct and contrast material was 
again injected. This revealed that only 1 of the 
calculi remained in the duct. On the next day 
the procedure was repeated. Again a single 
calculus was demonstrated and by tilting the 
fluoroscopic table into a semi-upright position 
and by manipulating the catheter, the remain- 





Fic. 2. The T-tube has been removed and a soft 
rubber urinary tract catheter has been inserted 
through the T-tube tract. Injection of contrast 


material again demonstrates 2 
within the common bile duct. 


calculi (arrows) 
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Fic. 3. Following irrigation of the common bile 
duct with warm saline, the catheter containing a 
small amount of contrast material is advanced 
through the sphincter of Oddi into the duodenum. 


ing calculus was pushed into the distal common 
duct adjacent to the sphincter of Oddi (Fig. 4). 
By gently advancing the catheter with the 
table in a semi-upright position it was possible 
to maintain the calculus in the distal common 
duct. The calculus was then easily pushed 
through the sphincter of Oddi into the duo- 
denum. Contrast material was again injected 
into the common bile duct and no further 
calculi were seen. In order to confirm removal 
of all stones a further contrast medium injec- 
tion was performed on the next day (Fig. 5) 
and despite a careful search no stones were 
seen. The catheter was then withdrawn. The 
tract healed readily and the patient has re- 
mained asymptomatic since that time. 


DISCUSSION 


Many techniques have been advocated 
for the nonoperative removal of retained 
biliary tract calculi. Solvents such as 





Fic. 4. The catheter has been drawn back into the 
common bile duct and a repeat injection of contrast 
matenal at this time demonstrates only 1 stone 
in position. By manipulation of the catheter, 
with -he patient in a semi-upright position, the 
remaining stone is advanced to the region of the 
sphincter of Oddi (arrow) 


ether or chloroform? have been instilled 
through T-tubes but their use is no longer 
recommended. Irrigation with oil! or 
bile? Fas also been employed; however, 
Thorbjarnarson and Glenn have suggested 
that onlv warm water or saline should be 
used for this purpose. On reviewing de- 
scriptions of the utilization of some of the 
more esoteric solutions, it seems quite 
probable that the successes reported with 
these techniques might equally well be 
attributed to the irrigation alone rather 
than to the chemicals utilized. 

The technique which we have described 
Is, in essence, that published previously by 
Lamis e£ al.,* who reported the successful 
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expulsion of retained calculi from the bile 
dacts in 2 patierts. In a third case, how- 
ever, the attempt was unsuccessful. 

It is possible zhat calculi in the intra- 
hepatic ducts might not be dislodged bv 
this technique. We feel that a modified 
Fogarty catheter inserted through a coude- 
catheter with an end rather than a side hole 
and guided to the appropriate duct by 
means of a device such as a Mueller guide 
might be successful in these cases. We have 
not yet had an opportunity to attempt this 
technique clinically, but the use of Fogarty 
catheters for the removal of bile duct stones 
has been described.* 


SUMMARY 


А simple atraumatic method for the 
expulsion of retained common duct calculi 





Fic. 5. The final chclangiogram obtained by injec- 
tion of contrast medium through the catheter 
demonstrates that the biliary duct system is now 
free of calculi. 
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is described. While experience with one 
case cannot be construed as confirmation 
of the value of the technique, we feel that 
the simplicity of the procedure, both for the 
operator and the patient, warrants bring- 
ing 1t to the attention of radiologists. 


John J. Fennessy, M.B. 

Department of Radiology 

The University of Chicago Hospitals 
and Clinics 

950 East soth Street 

Chicago, Illinois 60637 
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THE INFERIOR ESOPHAGEAL SPHINCTER—ANA- 
TOMIC, ROENTGENOLOGIC AND MANOMETRIC 
CORRELATION, CONTRADICTIONS, AND 
TERMINOLOGY* 


By BERNARD 


S. WOLF, 


M.D. 


NEW YORK, NEW YORK 


N 1950, Lerche” demonstrated detailed 

dissections of the esophagogastric region 
and attempted to draw functional conclu- 
sions from anatomic findings—with no 
supporting evidence. In the majority of 80 
specimens, Lerche found a localized ring of 
thickened circular muscle in the muscularis 
propria at the site of the "lower physio- 
logical constriction" described in 1883 by 
Laimer. Laimer had described this as a 
discrete circumferential narrowing of the 
esophagus located about 2 cm. above the 
hiatus. The presence of a muscular ring at 
this site has been confirmed by others, 
although its demonstration depends on 
the method of preparing the specimen. 
Lerche introduced the term "inferior eso- 
phageal sphincter” for this muscle band. He 
suggested that it marked the distal end of 
the esophagus and that the segment below 
it, between the esophagus and stomach, 
should be considered a separate anatomic 
as well as functional unit. He coined the 
term “vestibule” for this segment and de- 
fined it as being bounded by the “inferior 
esophageal sphincter” above and by “con- 
strictor cardiae" fibers below. It therefore 
consists of supradiaphragmatic and in- 
fradiaphragmatic portions. On the basis of 
specimens presenting “states of contraction 
that showed markings characteristic of 
regurgitation," he concluded that regur- 
gitated material temporarily collected in 
the vestibule between two closing mech- 
anisms. Lerche was impressed by potential 
ballooning of the vestibule as a unit rather 
than by independent contractile activity of 
this segment. In Lerche's specimens, the 
relationship of the vestibule to the hiatus 
was not clearly described and an unknown 


* From the Department of Radiology, 


number of small hiatal hernias were no 
doubt included. He did not appreciate that, 
in vivo, a tubular segment at least 2 cm. in 
length is present within and below the 
hiatus (Fig. 1, Æ and В). This segment has 
been referred to bv various names—ab- 
dominal gullet, abdominal esophagus, gas- 
troesophagus, epicardia, empty or sub- 
merged segment. The term "submerged 
segment"? js appropriate to indicate its 
intraabdominal location and is noncom- 
mittal as to its nature. When the submerged 
segment is displaced above the hiatus as a 
result of herniation (Fig. 2), it loses its 
tubular configuration and cannot be iden- 
tified as such. A "submerged segment" of 
similar appearance, however, may be formed 
by a portion of herniated stomach enclosed 
by the hiatus or created at operation for 
hiatal hernia repair. This term therefore at 
times must be modified as a "submerged 
segment of stomach" or "an artificially 
created submerged segment." 

Lerche also used the term "ampulla of 
the esophagus" or sometimes phrenic 
ampulla, apparently not to slight previous 
authors. In order to distinguish ampulla 
from vestibule, he had to assume that there 
was a second functionally distinct disten- 
sible segment above the vestibule of about 
the same size. Lerche's ampulla, as indi- 
cated in his specimens, is quite artificial and 
he attributed no special function to it. The 
ampulla of Lerche does not exist and must 
not be equated with the phrenic ampulla 
introduced into the radiologic literature by 
Templeton? (Fig. 2). The roentgenologic 
phrenic ampulla refers to a more distensible 
region of the esophagus immediately above 
the hiatus. This region assumes an inverted 
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Fic. 1. Diagrammatic representation of the normal esophagogastric region. 
(4) Appearance of lumen when filled with fluid barium. The end of the tubular esophagus (TE) is marked 


by a shallow circumferential indentation which indicates the A level or residual A ring activity. The seg- 
ment between this level and the diaphragmatic indentation (DI) is the “phrenic ampulla" ("PA"). The tubu- 
lar segment between the diaphragmatic indentation and the cardiac orifice (CO) is the submerged segment 
(SS). The normal esophagogastric region consists of the phrenic ampulla and the submerged segment, 
i.e., it extends from the A level to the cardiac orifice. Since there is no accepted definition of the esophago- 
gastric junction, it is advisable to avoid this term, although, in the configuration shown, it is often applied 
to the cardiac orifice. (B) Anatomic features added to luminal configuration. At the A level, there is po- 
tentially a circumferential discrete muscular band, "the inferior esophageal sphincter" of Lerche. The 
squamo-columnar mucosal junction or Z line is usually located in the upper portion of the submerged 
segment. Constrictor cardiae (CC) and sling fibers (SF) surround the distal portion of the submerged 
segment. The cardiac rosette (CR) is located at the cardiac orifice (CO). The B level corresponds to the 
location of the Z line or the adjacent constrictor cardiae fibers which are sufficiently close to each other to 
permit the designation of a single level. This level has also been called the esophagogastric junction. The 


“Vestibule” extends from A to B. 


pear-shaped configuration when the esoph- 
agus proximal to it empties (Fig. 3). It is 
also well seen during the course of a main- 
tained deep inspiration, that is, a pinchcock 
maneuver, in which barium is trapped 
above the hiatus. The supradiaphragmatic 
portion of the vestibule is included within 
the phrenic ampulla and its infradiaphrag- 
matic portion within the submerged seg- 
ment (Fig. 2). Strictly speaking, the pointed 
cap of the phrenic ampulla, created by the 
peristaltic wave as it reaches the ampulla, 
is located on top of the vestibule. This may 
be evident during emptying of the phrenic 
ampulla when the cap configuration is con- 
verted into the flat top of the vestibule 


(Fig. 3). In practice, no confusion is created 
if the term phrenic ampulla is used for any 
of the normal ampullary dilatations above 
the hiatus.?? However, an ampulla" clearly 
larger than normal must include a herni- 
ated portion of the submerged segment and 
should not be referred to as the phrenic 
ampulla. Since the upper limit of normal 
size of the phrenic ampulla is difficult to 
determine, border-line cases will occur in 
which the term ampulla must be used in a 
nonspecific or descriptive way and then 
suitably qualified. Moreover, some un- 
avoidable confusion arises because of up 
and down movement of the esophagogastric 
region in relation to the hiatus during fill- 
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Fic. 2. Diagrammatic representation of the “vestibule” and phrenic ampulla. 

Panel 7 indicates a prototype small sliding hiatal hernia with identifiable A and B rings. The vestibule 
(V, cross-hatched) is the segment between the two rings. No “cardiac orifice” is evident. Panel 2 indicates 
the normal esophagogastric region; A and B rings are indicated but are not identifiable as such. The vesti- 
bule (V, cross-hatched) includes a large supradiaphragmatic portion and a short infradiaphragmatic por- 
tion. Strictly speaking, it does not include the apical cap (CAP) of the phrenic ampulla or the sling fiber 
(SF) portion of the submerged segment. No landmark for the distal end of the vestibule exists normally 
since neither the Z line nor the constrictor cardiae fibers (CC) have any roentgen manifestation. Phrenic 
ampulla (PA), the submerged segment (SS), the tubular esophagus (TE), and the cardiac orifice (CO) are 


also labeled. 


ing and emptying, particularly if minimal 
herniation is present (Fig. 4, 4—F). 

The descriptions of Lerche have been 
interpreted in various ways by different 
authors in attempts to incorporate ana- 
tomic findings into roentgen and mano- 
metric observations.”®:!8.28,30,34.48 The pres- 
ent author and colleagues??? described 
roentgen observations in patients with small 
sliding hiatal hernias which demonstrated 
that the terminal 3 cm. or so of the esopha- 
gus showed functional features, specifically 
independent contractility, which differed 
from the remainder of the esophagus. This 
region was also capable of distending to a 
greater diameter than the esophagus prox- 
imal to it and could reasonably be equated 
with the vestibule of Lerche. However, 


evidence for the presence of the "'constric- 
tor cardiae" as a discrete contractile ring at 
the distal margin of the vestibule could not 
be obtained. Instead, it was assumed that a 
suitable roentgen landmark for the distal 
margin of the vestibule, the “В” level, was 
the circumferential web-like ring described 
by Templeton.* This ring was not included 
in any of Lerche's descriptions. According 
to Templeton, it was a normal variation of 
the phrenic ampulla of no clinical signifi- 
cance, but the present author?! presented 
evidence to indicate that the squamo- 
columnar mucosal junction was close to, if 
not at, this ring. Schatzki and Gary, and 
Ingelfinger and Kramer," noted that such a 
ring could act as an obstruction with an 
opening so small as to cause periodic dys- 
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Fic. 3. Diagrammatic representation of normal functional and anatomic features during the course of emp- 
tying of the esophagogastric region. The A level is indicated in each panel. 

Panel z shows a continuous fluid column flowing through the tubular esophagus and the esophagogastric 
region. Pressure throughout the column (shaded) is essentially equal to fundic pressure. The rapid stripping 
peristaltic wave is slowed just above the A level (Panel 2). The apex of the phrenic ampulla is flattened 
(Panel 5) and sealed off by contraction at the A level. After complete emptying, a zone of pressure elevated 
above fundic pressure (Panel 4, solid black column) persists in the resting phase. This is the normal physio- 
logic inferior esophageal sphincter as described by Code and his co-workers— not the inferior esophageal 
sphincter described by Lerche. Resting pressure at the A level is about equal to fundic pressure. The ap- 
proximate position of the B level is indicated in Panel 4. 


phagia. The interpretation of Schatzki and 
Gary,” namely, that rings of this type are 
static, has been confirmed by subsequent 
observations.'^? MacMahon and co-work- 
ers? described a specimen of a typical 
stenotic distal ring studied in detail at 
autopsy and demonstrated that it con- 
sisted of a reduplication of mucosa con- 
taining muscularis mucosae and a fibrous 
extension of the submucosa. This specimen 
also showed that the squamo-columnar 
junction was located on the inferior aspect 
of the ring. Since this indicates that the 
vestibule is lined by squamous epithelium, 
it was considered to be part of the esopha- 
gus. The esophagus proximal to the vesti- 
bule is designated the body of the esopha- 
gus or the tubular esophagus since it main- 
tains a tubular configuration during all 
phases of filling and emptying. 

Of special interest in the studies noted 
above?^33 was the observation that the 


proximal margin of the vestibule ("A" 
level) could often be identified by a short 
contractile ring clearly functional in nature 
(Fig. 4, 4-F). This contractile ring at the 
junction of the tubular esophagus and the 
vestibule appeared to correspond to Lerche's 
inferior esophageal sphincter and was there- 
foresodesignated. Thisanatomic-roentgeno- 
logic correlation has withstood the test of 
time.?? [n retrospect, however, the accep- 
tance of Lerche's term, inferior esophageal 
sphincter, for this ring was unfortunate 
because of the connotation that this ring 1s 
the normal sphincteric or antireflux mech- 
anism in the esophagogastric region. This 
has turned out to be incorrect. In 1956, 
Fyke and associates? reported studies of 
intraluminal pressures in the distal esopha- 
gus during and between swallows in normal 
healthy individuals. They demonstrated— 
and this has been confirmed by all subse- 
quent investigators*!9!^192535 that the 
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lic. 4. Six 7o mm. spot roentgenograms of a patient with a small sliding hiatal hernia. In each frame, the 
upper arrow indicates the A level, the lower arrow the B level. The A level is identified by a functional 


ring; the B level is identified by faint profile notches 
Frame (4) is taken during continuous free flow. 


and the proximal extent of thick folds. 
An A ring (upper arzcw) persists. The submerged seg- 


ment is effaced—actually widened and displaced upward through the hiatus. The segment between the 


arrows is the “vestibule” 


although it is not greatly different from the original phrenic ampulla. In Frame 


(B), the peristaltic wave is emptying the proximal portion of the esophagus. The barium column traversing 
the hiatus is slightly wider than in Frame 4. In Frame (C), а cap is formed immediately above the A 
ring. This cap diminishes in size in Frame (D) but retains a drop of barium in Frame E. Frames (E) and 


(F) show contraction of the A ring. In Frame F, 


, 


the herniated portion of the stomach retracts into the 


hiatal region and reconstitutes a narrow contracted submerged segment. The body of the esophagus, after 
relaxation of the peristaltic wave elongates, tc permit this movement. Barium is temporarily retained 
between the A ring and the hiatus in a small sac which is lined by squamous epithelium and may be called 
vesti;ule or phrenic ampulla. The suprahiatal configurations in the previous frames should not be desig- 
nated phrenic ampullae. This patient is asymptomatic since in the resting phase, no "hernia," either func- 


tionally or anatomically, is present. The appearances seen during swallowing 


prominent À ring, excessive 


elevation and widening of the submerged segment—indicate loosening of the fascial attachments to the 
crura and widening of the hiatus, i.e., minimal kerniation. 


terminal 4 cm. or so of the esophagus 
showed resting pressures higher than fundic 
pressure and that these pressures decreased 
to fundic pressure at the onset of a swallow. 
As catheters connected to pressure trans- 
ducers are withdrawn from the stomach 
into the esophagus, resting pressure begins 
to rise promptly at the cardiac orifice (Fig. 
5). It reaches a peak in the region of the 
hiatus but remains elevated above fundic 


pressure for a distance of about 2 cm. above 
the hiatus. This resting high pressure zone 
taerefore straddles the hiatus, with supra- 
and infradiaphragmatic portions each about 
2 cm. in length. It cannot be equated with a 
sort ring-like contractile segment such as 
tae inferior esophageal sphincter of Lerche. 
It must include a part, if not all, of the 
phrenic ampulla as well as the submerged 
segment (Fig. 5). Identification of these 
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Fic. $. Diagrammatic representation of the normal or Code esophageal sphincter. 

Panel 7. The resting pressure profile is indicated. “F” represents fundic pressure. The A and B levels as 
well as the level of the cardiac orifice (CO) and the hiatus (H) are indicated. Increasing pressure (P) is 
indicated toward the left. Resting pressure begins to rise at the cardiac orifice, reaches a peak in the region 
of the hiatus and decreases to intrapleural pressure level above A. Panel 2 illustrates an appearance rarely 
seen normally; i.e., the arrival of barium prior to relaxation of the sphincteric zone which can then be seen 
to extend from a point about 2 cm. above the hiatus to the cardiac orifice. Panel 3. The sphincteric zone 
relaxes and elongates during filling and the typical appearance of a phrenic ampulla and submerged seg- 
ment is produced. The Z line adjacent to the B level is indicated but is not seen roentgenologically. 


roentgenologic segments with the high pres- 
sure zone must not be taken literally since 
the sphincteric zone as such exists only in 
the empty or resting phase. Such correla- 
tions must be considered purely descriptive 
since, no doubt, during the course of filling 
and emptying, rearrangements of individ- 
ual muscle fibers and up and down move- 
ment of the esophagogastric region in rela- 
tion to the hiatus occur. Although the 
normal high pressure zone is often equated 
with the vestibule, this zone also includes 
the most distal portion of the submerged 
segment, that is, the segment surrounded 
by the sling fibers (Fig. 1B). These sling 
fibers are generally considered to be the 


most reliable anatomic landmark for the 
junction or demarcation between esophagus 
and stomach. Since they are usually de- 
scribed, however, as part of the stomach, 
the “sling fiber segment” must be similarly 
considered. This segment is in the nature of 
a gap in the wall of the stomach but roent- 
genologically has the configuration of a 
short tube and is not part of the sac. An- 
other reason for including the distal portion 
of the submerged segment in stomach is the 
fact that the mucosal junction and the 
constrictor cardiae fibers are located above 
the sling fibers, that is, within the sub- 
merged segment and not at the cardiac 
orifice (Fig. 1B). Moreover, under certain 
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Vic. 6. “Cardiac canal” and "cardiac antrum." 

Panel 7 shows the typical normal appearance. The submerged segment may be divided into an intra- 
hiatal portion and a subhiatal portion (cardiac canal, CC) but there is no roentgen demarcation. Occasion- 
ally, Panel 2, the subhiatal portion assumes a funnel-shaped configuration (cardiac antrum, CA) but the 
intrahiatal portion persists. This must be distinguished from a small hernia, Panel 5, in which both por- 
tions are obviously widened. In Panels Z and 2, the caliber of the barium column below the diaphragmatic 
indentation (DI) is normal. In Panel 5, the hiatus (arrow) is wide. The Z line is included in this illustration 
to indicate that "herniation" may occur with little proximal displacement even during a swallow. Note 
that, if the location of the Z line in the filled state is taken as the upper margin of the cardiac canal, this 
canal occupies most if not all of the submerged segment. 


circumstances, the distal segment may dis- 
tend and be incorporated into the body of 
the stomach (Fig. 6).? This change, from a 
short “cardiac canal” to a "cardiac an- 
trum," is rarely seen when the esophago- 
gastric region is normallv located but is 
regularly observed when this region herni- 
ates. Normally, there is no roentgen land- 
mark to indicate the junction between the 
cardiac canal and the remainder of the 
submerged segment. There is no single way 
of defining the upper margin of the “cardiac 
canal"—anatomically, mucosal junction or 
constrictor cardiae fibers, and functionally, 





the transition manometrically to a pressure 1 2 

profile of "pure relaxation" during the рү, 7. Reciprocal changes in length of body of 
course of a swallow. Moreover, the fraction esophagus and esophagogastric region during fill- 
of the total length of the submerged seg- ing and emptying. 


: : ane а 2. The esophagogastric region 
ment occupied by the cardiac canal depends Panel л and Ihe esophagog зе regio 
: (vertical arrow) elongates during filling. The length 


on the Stage of filling (Fig. 7)! When the of the submerged segment and the position of the 


esophagus and esophagogastric region are cardiac orifice (CO) seem unchanged. However, 
completely distended, the mucosal Junction the Z line and A level are elevated during filling. 


appears to ascend to the level of the upper 
margin of the hiatus, although this no 
doubt varies to a limited degree from pa- 
tient to patient. Whether constrictor car- 
diae fibers also participte in this up and 
down motion is not clear. Incidentally, the 
term “cardia” has become too confusing to 
use, since, while it originally referred to the 
cardiac orifice, it has also been applied to 
the entire submerged segment. 

Since the manometric or Code sphincter 
described above is now generally accepted 
as the normal physiologic sphincter in the 
esophagogastric region, it 15 necessary to 
abandon the designation "inferior esopha- 
geal sphincter" for the functional ring at 
the junction of the tubular esophagus and 
the vestibule. It serves no useful purpose to 
argue that Lerche's term, inferior esopha- 
geal sphincter, for a contractile ring in this 
location has historic priority, or that this 
ring in patients with small hernias has 
sphincteric characteristics, both roentgeno- 
logically and manometrically.^ Lerche's 
inferior esophageal sphincter has been re- 
ferred to as the tubulo-vestibular or TV 
sphincter" to indicate this type of func- 
tional activity and to distinguish it from 
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the Code inferior esophageal sphincter. 
However, the term “A” ring is probably 
more suitable until a generally accepted 
definition of a sphincter is available. 

The reason why the designation inferior 
esophageal sphincter for the “A” ring has 
persisted in the radiologic literature is not 
difficult to discover. An A ring is often seen 
in patients with small hernias as part of the 
associated functional abnormality (Fig. 8, 
A-C; 9, 4 and В; and то). However, the 
inferior esophageal sphincter of Code is 
rarely evident roentgenologically. This is to 
be expected since this zone normally relaxes 
prior to the arrival of a barium bolus. There 
might, however, be some additional feature 
of the normal high pressure zone, such as 
limited distensibility, which would serve to 
identify it. Partly on such an assumption, 
the submerged segment^"?5 has been 
equated with the "inferior esophageal 
sphincter." Manometric studies combined 
with the use of radiopaque markers on the 
hiatus?!94? indicate, however, that the 
relative lack of distensibility of the sub- 
merged segment is related to its location in 
and below the hiatus. Residual “tone” or 
incomplete relaxation may also play a role 





Fic. 8. Three 70 mm. frames from a patient with a small sliding hiatal hernia. 

Frame (4) during the course of filling shows a distinct A ring (upper arrow) often designated in the 
radiologic literature as “the inferior esophageal sphincter." Distal notches (lower arrow) indicate the B 
level. In Frame (B) the distal end of the esophagus is maximally distended and there is no evidence of an A 
ring. The upper arrow indicates its approximate location on previous frames. Notches are still present 
distally but appear less marked. In contrast to a circumferential web-like ring at this level, such notches 
change in configuration (constrictor cardiae fibers?) but never form a complete ring which divides the 
barium column. In Frame (C) the A and B levels are again indicated (arrows). A transverse somewhat 
arcuate linear barium collection (lower arrow) at the B level marks the proximal extent of thick persistent 
folds. The fold pattern within the gastric channel in the hiatus was never completely effaced indicating 


limited distensibility. 
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Fic. 9. Patient with small sliding hernia. 


(4) Roentgenogram taken 3 hours after esophagoscopy at which an opaque clip (lower arrow, retouched) 
was placed on the squamo-columnar mucosal junction. No distal ring is present in this patient. The A ring 
(upper arrow) is located between 1 and 2 cm. above the mucosal junction. Tertiary contractions in the 
body of the esophagus are presumably related to the trauma of esophagoscopy. No discrete contractile 
activity at the level of the clip is present. (B) Roentgenogram taken prior to esophagoscopy shows a wide 
barium channel traversing the region of the hiatus (between unlabeled arrows) with absence of the sub- 
merged segment. The A level is labeled. The approximate location of the squamo-columnar mucosal junc- 
tion, as determined subsequently by placement of the clip shown in Æ is indicated by arrow “B.” The con- 
figuration shown on this roentgenogram would be designated as a small sliding hiatal hernia with little 
question, although the assumption is usually made that the hernial sac begins at the A level. In truth, the 
proximal portion of this sac is lined by squamous epithelium and must be equated with the original phrenic 
ampulla or supradiaphragmatic portion of the vestibule. The amount of stomach above the hiatus is mini- 


mal and represents the original submerged segment. 


but is difficult to demonstrate. When the 
submerged segment is displaced above the 
hiatus, it appears to lose sphincteric char- 
acteristics particularly in comparison with 
adjacent segments above and below it (Fig. 
11). In fact, this is one of the chief func- 
tional features of hiatal herniation. It has 
also been suggested that the submerged 
segment, while only the distal portion of 
the normal high pressure zone, is the true 
sphincteric region.'?!! This suggestion was 
based on the observation that a barium 
bolus is frequently delayed at the level of 
the hiatus before entering the submerged 
segment and the stomach. Intraluminal 
pressure in the submerged segment, how- 


ever, usually decreases to fundic level be- 
fore barium reaches the hiatus. It is likely 
that delay at the hiatus is caused by an- 
other mechanism. Despite relaxation of the 
high pressure zone, a bolus cannot be de- 
livered into the relatively high pressure 
abdominal compartment until a contrac- 
tion behind the bolus occurs and is sufli- 
ciently energetic to propel it into the ab- 
domen. In patients with no peristaltic 
activity in the body of the esophagus, a 
bolus does not readily enter the abdomen 
even though the sphincteric zone is absent 
or destroyed (scleroderma, treated achal- 
asia). In the erect position, gravity is of 
assistance but, by itself, is not sufficient to 
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empty the esophagus. Nevertheless, there 
is no doubt that the submerged segment is 
the most important part of the normal anti- 
reflux mechanism. It is the area directly 
and continuously exposed to intragastric 
pressure. Additional protection for this 
segment is furnished by the cardiac rosette 
and the cardiac incisura. The integrity of the 
rosette and the incisura requires normal 
anatomy and normal function of the sub- 
merged segment. It is true that whenever, 
on roentgen examination, no submerged 
segment can be demonstrated, a hernia, at 
least functionally, is present (Fig. 6, Panel 
3). Reflux can be anticipated under these 
circumstances. Moreover, the best sign of a 
successful hiatal hernia repair is the re- 





& 

Vic. то. Another patient with a small sliding hiatal 
hernia indicated by the wide barium column 
(between unlabeled arrows) traversing the region 
of the hiatus and by absence of the submerged 
segment. The appearance is similar to that shown 
in Figure 9B. The end of the tubular esophagus 
(A) can be identified. In this patient, a small in- 
tramural tumor covered by intact squamous epi- 
thelium was confirmed at esophagoscopy. The 
squamo-columnar junction was located at the 
distal margin of the mass. The B level or Z line 
(arrow B) is therefore located at least 2 cm. distal 
to the A ring. 
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Fic. 11. Diagrammatic representation of functional 
changes occurring as part of hiatal herniation. 
A, B and hiatal (D) levels are indicated as well 
as the regions of the phrenic ampulla (1), sub- 
merged segment (2) and body of the stomach 
(3). 

Panel 7. Normally, the most important part of 
the pressure barrier is the submerged segment 
(shaded). Panel 2. In a typical small sliding 
hernia, the most prominent "sphincteric" region 
may be an A ring (solid black). The original 
ampullary region (1), now designated the vesti- 
bule, shows variable elevated resting pressure 
(shaded) as does the cuff of stomach (3) enclosed 
within the hiatus (shaded). The original sub- 
merged segment (2) shows relatively little “sphine- 
teric" activity. 


constitution of a submerged segment. A 
normal submerged segment on roentgen ex- 
amination signifies that a normal in- 
ferior esophageal or Code sphincter will 
be found on manometric study. Because of 
this, in practice, no significant error Is made 
if the radiologist thinks of the submerged 
segment as the sphincteric region, pro- 
vided the qualifications noted above are 
kept in mind. In the same way, in persons 
with sliding hernias, one may think of the 
sphincteric region as consisting of the A 
ring with a portion of adjacent vestibule, 
provided it is understood that this region is 
not the original submerged segment or the 
original sphincteric zone. 

Although the normal Code sphincter is 
not evident roentgenologically, evidence 
for its presence can occasionally be ob- 
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tained. If a fluid bolus reaches the distal 
esophagus unusually promptly, transient 
delay to the passage of the bolus may occur 
at a point about 2 cm. above the hiatus. 
Distal flow is rapidly resumed, although, as 
noted above, more prolonged delay may 
occur at the hiatus. The best roentgenologic 
evidence for the existence of the inferior 
esophageal sphincter is the well-known ob- 
servation that, in cases of achalasia, a seg- 
ment about 4 cm. in length which straddles 
the hiatus fails to open normally (Fig. 12). 
It often does fill incompletely and fleet- 
ingly when the patient is asked to swallow. 
These roentgenologic features correspond 
to the manometric findings characteristic 
of achalasia; i.e., a sphincteric zone which 
fails to relax normally and contracts pre- 
maturely. In late cases of achalasia, how- 
ever, the progressive dilatation of the body 
of the esophagus extends into the sphinc- 
teric zone and this region may become quite 
short. It is possible that there are cases of 
“hypertensive sphincter" in which the 
esophagogastric region may resemble that 
seen in achalasia but with maintenance of 
normal peristaltic activity in the body of 
the esophagus. This combination has not 
been convincingly documented. Cases dem- 
onstrated manometrically to have hyper- 
tensive sphincters have usually been as- 
sociated with small hiatal hernias!*?" or 
with a diffuse functional abnormality of the 
esophagus." 

The function of the A ring under normal 
circumstances is difficult to discern since it 
is rarely seen as such. It may serve to close 
the phrenic ampulla temporarily while the 
ampulla empties its contents through the 
hiatus. A normal A ring (Fig. 13, .7-D) may 
become evident during the course of a 
pinchcock maneuver when barium refluxes 
back into the body of the esophagus. Oc- 
casionally, an A ring may be seen fleetingly 
during filling (Fig. 15, 4-0) and sometimes 
persists as a shallow indentation at the end 
of the tubular esophagus. However, a per- 
sistent or prominent A ring is not a normal 
finding. It is surprising that more attention 
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has not been paid to such A rings since they 
occur in a variety of conditions (Fig. 14, 
4-D).* There appear to be several reasons 
for this. If interpreted as a physiologic 
phenomenon, i.e, the inferior esophageal 
sphincter, it is easy to assume that no spe- 
cial comment is required particularly if the 
ring appears helpful in preventing reflux. 
Moreover, an A ring always relaxes to some 
degree although with varying frequency. 
Since it is rarely the cause, by itself, of 
significant dysphagia or esophageal pain, 
failure to note it rarely leads to difficulty. 
There is also reluctance in accepting the 
fact that there are two potential rings in 
the esophagogastric region with entirely 
different characteristics. The designation, 
"lower esophageal ring," for the distal 
Schatzki type of ring seems to presume that 
only one ring in this area is of importance. 
Confusion is compounded when the distal 
ring is called the "lower esophageal con- 
tractile ring"? or the "lower esophageal 
(contractile) ring? since this ring has no 
independent contractile activitv. A stenotic 





Fic, 12. Patient with typical achalasia shows а narr- 
owed segment 4 ог § cm. in length which never dis- 
tended normally (arrow). This segment corresponds 
to the normal or Code inferior esophageal sphincter 
and to the manometric findings of failure of relax- 
ation. 
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HIG. 13. Four 7o mm. frames in a patient without a hiatus hernia but with evidence of A level activity. Pa- 
tient was prone. 

Frame (4) shows the appearance during early filling. A contraction (arrow) is present at the A level. 
This ring promptly disappeared. Frame (B) shows the appearance during complete filling with no evidence 
of the ring and no evidence of a hernia. A submerged segment is present. Frame (C) was taken at the end 
of emptying of the tubular esophagus. Barium is retained between the contracted A ring (arrow) and the 
submerged segment within the hiatus. Shortly after this, Frame (D), a small amount of barium refluxed 
into the body of the esophagus. The contraction (arrow) demonstrated in this fashion extends both proxi- 
mally and distally to the A level. 
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l'1G. 14. Four examples of symptomatic A rings. 
(4) A marked contraction at the A level (arrow) which, however, relaxed and disappeared. This patient 
complained of occasional dysphagia. A small hernia is presumably present. (B) Another patient with a 
prominent A ring (arrow) which distended to a normal caliber. This patient had 3 episodes of bolus ob- 
struction but was symptom free in the intervals. A small hernia, otherwise asymptomatic, is present. (C) 
Patient with a large epiphrenic diverticulum with occasional dysphagia. A prominent A ring (arrow) as 
well as a small hernia is present. Peristaltic activity was present in the body of the esophagus. (D) A pa- 
tient, 52 years old, with severe dysphagia but no pain. A persistent A ring (arrow) which never completely 
distended was demonstrated. Peristaltic activity in the body of the esophagus was markedly diminished 
although clinically there was no evidence of scleroderma. Tertiary waves did not appear forceful and were 
present only with maximum distention. No esophagitis or organic stricture was seen on esophagoscopy. 
Forceful dilatation of the esophagogastric region re 





ieved the patient's symptoms dramatically. 
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Schatzki ring is organic and can be ob- 
served endoscopically and at surgery, while 
a functional ring is difficult to define at 
esophagoscopy and may disappear com- 
pletely under anesthesia or after death. 
The concept that the A ring is not a dis- 
crete entity but a peristaltic wave which 
travels through the vestibule and finally 
merges into the distal ring has also been 
suggested. However, the A ring cannot 
possibly be a peristaltic wave since it 1s 
seen also during filling and recedes proxi- 
mally from the B level as the vestibule fills. 
The apparent movement of the A ring to- 
ward the B level is due to shortening of the 
vestibule during emptying which may in- 
deed be so marked as to suggest that the 
vestibule has disappeared. 

The most easily recognized role of an A 
ring is as a compensatory, substitute, or 
residual antireflux mechanism in patients 
with hiatal hernias. Pressure profiles in 
patients with hiatal hernias'?:19?" are quite 
variable and not quantitatively predictable 
(Fig. 15; and 16). A common feature is a 
short zone of elevated resting pressure at 
the A level which relaxes in anticipatory 
fashion at the onset of a swallow. However, 
relaxation at this level may be delayed, 
quite transitory or show a prolonged after- 
contraction. The pressure barrier related to 
the A ring is rarely a potent antireflux 
mechanism and is often overcome if there is 
free communication between the hernia 
and the stomach below the diaphragm and 
if intraabdominal pressure is artificially 
increased. Reflux of barium through an A 
ring is common if a patient is asked to 
swallow a mouthful of water. This water 
swallowing or siphonage test demonstrates 
that some intrinsic sphincter activity is 
present which can be reflexly overcome. 
A roentgenologically “spastic” A ring, 
i.e., a ring which shows delayed incom- 
plete opening and premature contrac- 
tion, might serve as an effective antireflux 
mechanism but would likely cause dys- 
phagia. If combined with excessive resting 
pressure (“‘true” spasm) demonstrable man- 
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ometrically, esophageal pain might result. 
Dysphagia may be present as a result of a 
“spastic” A ring but is rarely marked un- 
less peristaltic activity in the body of the 
esophagus is diminished or disordered. 

A surprising observation on both roent- 
genologic and manometric studies is that 
the most effective antireflux mechanism 
available to patients with sliding hiatal 
hernias is the presence of a collar of stom- 
ach within the hiatus which cannot distend 
normally. Such a narrowed, often slit-like 
gastric channel occupying the region of the 
hiatus is frequently seen in patients with 
sliding hernias." Manometrically, a “‘sub- 
merged" gastric channel or collar of this 
kind is the site of elevated resting high 
pressure which diminishes to fundic pres- 
sure during fluid filling (Fig. 15; and 16). А 
compressed portion of the stomach has 
become "sphincteric." Moreover, an arti- 
ficial sphincteric zone may be created sur- 
gically by fundoplication or an "inkwell" 
operation which succeeds in reproducing a 
compressible and contractile tubular seg- 
ment.” The result is independent of the 
nature of the lining epithelium. The mech- 
anism is not entirely clear but probably 
represents a nonspecific response of the 
smooth muscle of the muscularis propria 
to extrinsic restraints although a “choke 
valve” effect? may also be important. It is 
not simply the result of direct pressure by 
the crura of the diaphragm. This phenom- 
enon indicates that the assumption of the 
presence of a preformed “sphincter” purely 
on the basis of manometric features must 
be considered suspect. It also suggests that 
the normal inferior esophageal sphincter 
results from a combination of intrinsic and 
extrinsic factors. It is therefore not sur- 
prising that, as a result of herniation, dif- 
ferent antireflux mechanisms, both extrin- 
sic and intrinsic, may come into play. Little 
attention has been paid to this possibility 
in reports of manometric studies. Any zone 
which relaxes on swallowing is frequently 
designated as theinferior esophageal sphinc- 
ter without further comment. When two 
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Fro. 15. Diagrammatic representation of emptying phases in a patient with a small hernia and a double peak 
of resting high pressure. 

Panels 7-4. A and B levels are indicated. Fundic pressure, shaded; pressure above fundic pressure, solid 
black. With free flow of fluid, pressure throughout the column is equal to fundic pressure. Panel 2 shows 
contraction at the A level which closes off the distal end of the tubular esophagus. Panel 5 shows emptying 
of the vestibule between the A and B levels. In the resting phase (Panel 4), a short high pressure zone is 
found proximally and a second high pressure zone distally. The proximal zone is related to the A ring with 
a questionable amount of proximal vestibule. The distal zone is related to a collapsed portion of the 
stomach (St) within the hiatus. The segment between the two high pressure zones shows resting pressure 
approximately equal to fundic pressure and includes herniated stomach and distal vestibule. 









+F- +F- +F- 


Frc. 16. Diagram illustrating a variety of pressure profiles in patients with sliding hernias. 

Panels 7-4. A and B levels are indicated in each panel. Е indicates fundic pressure; pressure (P) higher 
than F is on the plus (+) side, lower than F on the minus (—) side. Peak pressures are indicated by as- 
terisks (*) on the pressure curves. The length of plateau region varies (dashes) depending on the size of 
the hernia. Panel z shows two peaks of resting pressure, one in the region of the A ring and another at the 
level of the hiatus. Panel 2 shows one peak related to the A level and a wide barium column traversing the 
hiatus. Panel 5 shows a single peak in the region of the hiatus with a relatively narrowed gastric channel or 
collar within the hiatus. Panel ¢ shows no peak and a continuous wide barium channel extending from the 
tubular esophagus into the stomach below the diaphragm. A “В” ring is shown in Panel z but may or may 
not be present in any of these configurations. The Z line, although indicated, is not evident roentgenologically. 
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such zones are present, the proximal one is 
assumed to be the inferior esophageal 
sphincter although its characteristics, for 
example, its length, are clearly different 
from the normal sphincter zone. If only one 
zone is present, it is not always stated 
whether it is located at the proximal or dis- 
tal end of the hernial sac. Moreover, on 
pressure tracings of patients with sliding 
hernias, the point of respiratory reversal, 
which normally identifies the hiatal level, 
may be single or double. If single, it may be 
located either at the hiatal level or at the 
proximal margin of the hernia in each 
case, corresponding to the location of a 
high pressure zone. These distinctions are 
not always made clear in pressure studies, 
particularly when suitable roentgen studies 
are not available. Cine studies in the early 
phases of filling and the last phases of 
emptying are necessary in efforts to extra- 
polate roentgen features to resting pres- 
sures. It is also important in attempting 
such correlations to consider the techniques 
of pressure measurement since these mea- 
surements do not correspond to a point and 
may depend on the state of contraction of 
adjacent segments.??3*9 At any rate, further 
observations will be necessary before the 
roentgen characteristics of hypertensive, 
hyperacting and hypercontracting sphinc- 
ters! can be delineated. 


SUMMARY 


1. The term “inferior esophageal sphinc- 
ter” for a contractile ring at the end of the 
tubular esophagus was introduced into the 
radiologic literature as a result of the dis- 
sections and descriptions of Lerche. This 
correlation was based on observations in 
patients with small sliding hernias rather 
than on appearances in normal individuals. 
Subsequently, it was demonstrated that the 
normal antireflux mechanism is not a ring- 
like segment above the diaphragm but a 
zone about 4 cm. in length which straddles 
the hiatus. The term inferior esophageal 
sphincter is currently accepted for this 
region or zone of resting high pressure and 
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therefore should not be used for a discrete 
ring at the end of the tubular esophagus. 

2. There are two potential lower esopha- 
geal rings—one functional and the other 
static. The functional ring is located at the 
end of the tubular esophagus. The static 
ring is located more distally adjacent to the 
squamo-columnar mucosal junction. 

3. A prominent or persistent contractile 
ring at the end of the tubular esophagus is 
an abnormal finding and frequently a man- 
ifestation of a small hernia. It is also a 
common feature of a variety of functional 
abnormalities. In the presence of hernia- 
tion, it may serve as a rather ineffective 
antireflux mechanism but may also become 
“spastic” and cause periodic dysphagia. 

4. The terms phrenic ampulla, sub- 
merged segment, cardia, cardiac canal, 
cardiac antrum, A and B levels, and vesti- 
bule are discussed. 

$. Inconsistencies in the use of the term 
“sphincter” both roentgenologically and 
manometrically are pointed out. 


Department of Radiology 
The Mount Sinai Hospital 
11 East тоо Street 

New York, New York 10029 
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ROENTGENOGRAPHIC APPEARANCE OF SYMPTO- 
MATIC LOWER ESOPHAGEAL RINGS 
AFTER PNEUMATIC DILATATION* 


By J. RUSSELL CROTEAU, M.D., and MICHAEL M. GEDULDIG, M.D. 


HARRISBURG, PENNSYLVANIA 


GI TOMAT lower esophageal rings 
have been treated successfully in several 
ways. The ring has been excised or digitally 
ruptured and the hiatus hernia repaired. 
Simple bougienage and pneumatic dila- 
tation have been used. Dietary education 
has improved symptoms. We have treated 
10 patients with a Mosher dilator and made 
roentgenographic observations before and 
after dilatation. 


DESCRIPTION OF THE RING 


Schatzki and Gary’s’ criteria for the 
diagnosis of a lower esophageal ring were 
used. They described a thin ring-like nar- 
rowing in the lower esophagus, present 
constantly, not changing in position and 
only visible when the esophagus above 
and below it is filled enough to dilate to a 
greater caliber than the diameter of the 
ring. The thin diaphragm protrudes into 
the lumen in a plane perpendicular to the 
longitudinal axis of the esophagus, varies 
from 2—4 mm. in thickness and usually has 
a sharp, nearly right angle between the 
surface of the ring and the wall of the 
esophagus. It occasionally appears some- 
what flexible and solids or large amounts of 
barium may push the free edge downward. 
The diameter of the ring measures essen- 
tially the same on all roentgenograms of a 
given examination where maximum disten- 
tion of the esophagus has been obtained. 
The best position to visualize the ring is 
with the patient prone and partially turned 
on his right side since it is usually not well 
demonstrated in the upright position. It is 
best seen after a large bolus of barium is 
swallowed and the patient takes a deep 
breath just before the barium reaches the 


diaphragm. Gastroesophageal reflux is usu- 
ally not present. 


MATERIAL 


The age and sex of the Io patients are 
shown in Table 1 with the size of the ring 
prior to dilatation and at various intervals 
following dilatation. The rings measured 
4 mm. to 15 mm. in diameter prior to dila- 
tation. All patients complained of dyspha- 
gia with bulky foods for several months 
to several years. In some the dysphagia 
was progressive and occasionally aggra- 
vated by emotional stress. One patient 
complained of heartburn in addition to 
dysphagia (Case 2). All patients underwent 
esophagoscopy with the area of narrowing 
only occasionally identified. In some in- 
stances inflammatory changes of the mu- 
cosa at the esophagogastric junction were 
present. The duration of follow-up ranged 
from 5 months to 1% years. 


METHOD 


After sedation with demerol and atropine 
and local anesthesia of the pharynx, a 
Mosher dilator was advanced into the 
stomach and partially withdrawn under 
fluoroscopic control. The bag was then 
gently inflated and the position adjusted 
until the indentation seen marking the site 
of the lower esophageal ring was approxi- 
mately centered. The pressure was then 
increased to 12-15 pounds per square inch 
and held for 1 minute. Figure І, 4-Р, 
(Case 8) shows 4 spot roentgenograms of 
the same patient obtained during pneu- 
matic dilatation. As the bag was inflated 
the indentation disappeared. The bag was 
deflated and subsequently reinflated to 


* From the Departments of Radiology and Medicine, Harrisburg Hospital, Harrisburg, Pennsylvania. 
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SUMMARY OF CASES 








Size = , | А 
| Pie- Size (mm.) at Follow-up Postdilatation 
Patient | Age | Sex Date or dila- |- = = Y = l'ig. 
Dilatation tation, Im- 24 4 7 12 18 24 
(mm.) med. hr. mo. mo. mo. mo. mo. 
i. Ll, 65 M 8/25/67 10 18 11 10 
a. CLE, 28 M 8/25/67 10 Ls 14 11 10 12:13 
3. H.K. 55 M 9/ 7/67 9 15 15 13 
4; CK. 47 M 6 68 15 22 18 18 5 
е. LP: 68 F | 6/14/68 13 21 [7 17 2 
б. M.Y.| 58 V 6/21/68 13 24 20 19 3 
7: HP. 65 F 8/ 7/68 11 21 22 15 4 
8.. У.Е, 60 | 8/28/68 11 13 13 I 
g. B.B. 43 F 10/18/68 12 22 21 
ro. E.A. 41 M 7/12/66* | 4 9 7 | 5 | 6-10 
10/20/68t | 5 16 14 | 11 


* Mercury bougienage. 
T Mosher pneumatic dilatation. 


15 pounds per square inch pressure. On the 
second inflation, there was little or no in- 
dentation of the bag demonstrable. The 
patient may feel a mild to moderate stretch- 
ing discomfort beneath the lower sternum 
during dilatation. The dilator was usually 
coated with a small amount of blood and 


mucus when it was removed but no compli- 
cations were observed. 

Multiple spot roentgenograms of the 
lower esophagus were obtained before 
dilatation and at each of the follow-up 
examinations. Although the ring is a rela- 
tively fixed structure, slight variations 





Vic. т. Patient 8. Spot roentgenograms obtained during inflation of Mosher dilator. (4) 3 lb./in.* pressure. 
(В) 8 lb./in.? pressure. (C) 10 lb./in.? pressure. (D) 15 lb./in.? pressure. The indentation present at the site 
of the ring is gradually effaced and has disappeared on the final roentgenogram. The inflated balloon 
measures 4 cm. in diameter. 
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(1—2 mm.) in size may occur on a single 
examination. Several roentgenograms were 
necessary to be certain that the maximum 
diameter had been demonstrated. All 
measurements were taken on spot roent- 
genograms with no correction made for 
magnification. 


RESULTS 


Roentgenograms after dilatation showed 
that all rings increased in diameter. This 
ranged from 2 mm. to 11 mm. When the 
luminal cross-sectional area of the ring was 
calculated (a3d?), the increase was con- 
siderable. For example, a ring that in- 
creased in diameter from 12 mm. to 16 mm. 
actually enlarged the area from 367 to 
647, an increase of 78 per cent. A tenfold 
increase in area occurred in Patient то 
when his ring increased from 5 mm. to 16 
mm; 

All patients had evidence of a hiatus 
hernia below the ring. This is consistent 
with the general acceptance of the lower 
esophageal ring as the site of the esopha- 
gogastric junction. 

Esophagograms obtained shortly after 
dilatation showed that the ring may be- 
come much wider or completely disappear. 

Figure 24 (Case 5) shows a 13 mm. ring 
prior to dilatation. The ring was no longer 
visible 7 hours after dilatation (Fig. 2B). 
In its place were irregular broad projec- 
tions of barium. On either side of these 
were flat indentations on the barium col- 
umn where the esophagus lacked distensi- 
bility of the magnitude present above and 
below. The projections of barium could be 
due to a mucosal laceration in the esopha- 
gogastric region and the indentations may 
represent the remaining tissue of the ring 
which has been pushed aside. The same 
patient 24 hours after dilatation is shown 
in Figure 2C. The projections of barium 
were no longer present and the ring had 
reappeared although it was broader and 
wider than before dilatation, measuring 21 
mm. in diameter. Three months later the 
lower esophageal ring measured 17 mm. in 
diameter and had returned to a typical 
configuration. Seven months after dilata- 
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tion (Fig. 2D), the ring still measured 17 
mm. in diameter. 

Figures 3, 4 and 5 show pre- and post- 
dilatation esophagograms of 3 different pa- 
tients. In one of these (Fig. 3, 41-D), the 
ring completely disappeared after dilata- 
tion; in another (Fig. 4, 4—-C), the ring 
became wider but was still present; in the 
third (Fig. 5, 4-C), the ring became eccen- 
tric after dilatation. In all 3 patients, the 
ring ultimately assumed its predilatation 
configuration and maintained a diameter 
larger than before dilatation. 

Two patients are of particular interest. 
The first is a 39 year old white male (Case 
10) with dysphagia of 8 vears’ duration. 
The dysphagia gradually progressed from 
large pieces of food to liquids. He had no 
other gastrointestinal symptoms and the 
past history was noncontributory. When 
first seen on June 14, 1966 he had a lower 
esophageal ring measuring 4 mm. in di- 
ameter and 6 mm. in thickness (Fig. 6). 
Schatzki* concurred that this was a lower 
esophageal ring. During July 1966, the 
esophagus was dilated to 42F with com- 
position and mercury bougienage. The 
patient’s symptoms improved markedly 
and he was able to eat solid foods with little 
difficulty. One month later, his lower eso- 
phageal ring measured g mm. in diameter 
(Fig. 7). Over the next 2 years the ring 
gradually reduced to 5 mm. in diameter 
(Fig. 8) and the symptoms became worse. 

In August 1968, he was readmitted to 
the hospital with the plan to dilate the 
lower esophagus by progressive mercury 
bougienage to a caliber large enough to 
admit a Mosher dilator. During the mer- 
cury bougienage severe muscular spasm 
occurred and the dilator was removed with 
difficulty. Four hours later the patient 
complained of upper chest and right neck 
pain. Roentgenograms of the neck revealed 
a large amount of retropharyngeal air 
(Fig. 9). Water soluble contrast material 
demonstrated a perforation in the right 
posterolateral wall of the esophagus, just 
below the cricopharyngeus muscle (Fig. 10). 
Within 3 hours, a 2 cm. laceration in this 
location was closed surgically and recovery 
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Fic. 2. Patient 5. (4) Predilatation: 13 mm. (B) 7 hr. after dilatation: 20 mm. Note projections of barium 
at level of ring. These probably represent mucosal lacerations. Curling of esophagus more cephalad. (С) 
24 hr. postdilatation: 21 mm. Barium projections no longer apparent. Broad, wide ring. (D) 7 mo. post- 
dilatation: 17 mm. Typical configuration of ring. Symptoms have not recurred. 


was uneventful. Eleven days later, the Two months later successful dilatation of 
lower esophageal ring measured 7.5 mm. the ring was accomplished with a Mosher 
in diameter, having increased from 5 mm. dilator. Figure 11, 4 and B, shows the 
during the aborted mercury bougienage. appearance 24 hours and 2 months fol- 


t 





Fic. 3. Patient 6. (4) Predilatation: 13 mm. Moderate-sized hernia. (B) Immediately after dilatation: 24 
mm. Ring has disappeared. Filling defects in distal esophagus and herniated stomach consistent with 
blood and mucus. (C) 24 hr. postdilatation: 20 mm. (D) 7 mo. postdilatation: 19 mm. Ring again present. 
No symptoms. 
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Vic. 4. Patient 7. (4) Predilatation: 11 mm. (В) Immediately after dilatation: 21 mm. Ring did not dis- 
appear completely as in Figure 3. (C) 6 mo. postdilatation: 15 mm. Symptoms improved. 


lowing pneumatic dilatation when the ring 
measured 16 mm. and 14 mm., respectively. 
At that time the patient was asymptoma- 
tic. 

The second patient is a 28 year old white 
male (Case 2) with a lower esophageal ring 
measuring Io mm. in diameter (Fig. 12). 
When initially seen, he had dysphagia, 
heartburn and roentgenographic evidence 
of gastroesophageal reflux. He was treated 
with a Mosher dilator on August 25, 1967 
and the ring increased to 15 mm. in diam- 
eter (Fig. 137). Over the next 15 months, 
however, it diminished to 10 mm. in di- 
ameter but did not assume its predilatation 
appearance. It then had features of eso- 
phageal stricture (Fig. 13, P and C). Dys- 
phagia had recurred. Esophagoscopy 15 
months following dilatation revealed defi- 
nite localized inflammatory changes and 
narrowing at the esophagogastric junction. 
Since this is probably an esophageal stric- 
ture, further pneumatic dilatations are not 
planned in this patient and surgical cor- 
rection will be undertaken. 

All patients reported definite improve- 


ment in dysphagia after dilatation. They 
have all shown a reduction in the diameter 
of their lower esophageal rings when com- 
pared with the size immediately or 24 hours 
after dilatation but the reduction has not 
been sufficient to cause symptoms except 
in 2 patients. Case 2 has apparently de- 
veloped an esophageal stricture. The ring 
of Case 1 has returned to its predilatation 
diameter 18 months following dilatation, 
although he claims that he is relatively 
asymptomatic. He has trained himself to 
eat more slowly. 

The size of the hernia below each ring 
was unchanged by dilatation. Several of 
these 10 patients had curling of the lower 
esophagus. This was not changed by dila- 
tation. Four patients had prominent crico- 
pharyngeus muscles. None had evidence of 
a pulsion diverticulum or peptic ulcer dis- 
ease. 


DISCUSSION 


Lower esophageal rings are quite com- 
mon, being found in 8 to 1o per cent of 
patients having examinations of the upper 
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Fic. <. Patient 4. (4) Predilatation: 15 mm. (B) 4 da. postdilatation: 22 mm. Ring is no longer concentric. 
3 4 5 4 £ 


(C) 8 mo. postdilatation: 18 mm. Ring now more symmetric. No further symptoms. 


gastrointestinal tract. Occasionally, the 
symptom of dysphagia is not the patient’s 
chief complaint. When a lower esophageal 
ring is identified and the diameter is ap- 





Fic. 6. Patient то. Ring 4 mm. in diameter and 6 Fic. 7. Patient то. One month following mercury 
mm. in thickness. Progressive dysphagia for 8 years. bougienage: 9 mm. Much less dysphagia. 


t3 





l'16. 8. Patient 10. Two years post-mercury bougien- 
; mm. Recurrent symptoms. 


age: 5 
proximately 15 mm. or less, the patient will 
usually admit to dysphagia with bulky 
foods. 

Although pneumatic dilatation invari- 
ably results in an initial increase in the 
diameter of the ring, the maximum dia- 
meter obtained does not persist. The rings 
of 2 of the 3 patients who have been fol- 
lowed the longest have returned to their 
predilatation size (Cases 1 and 2). Repeat 
dilatations will be done if symptoms recur 
and no contraindication exists. Eight of the 
то patients have remained asymptomatic 
for periods of 4 to 18 months. 

The etiology of lower esophageal rings is 
unknown.5? Surgically excised rings have 
shown a variable amount of chronic in- 
flammation in the submucosal layer, with 
round cell infiltration and increased con- 
nective tissue. The mucosal junction be- 
tween the esophagus and stomach is usually 
at the level of the ring, although the ring 
sometimes is covered only with esophageal 
mucosa. In only 1 case was an abnormality 
of the muscular layer of the esophagus de- 
scribed.? 
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Fic. g. Patient 10. Retropharyngeal air 4 hours 
after mercury bougienage. 


Wilkins and Bartlett!" operated on 15 
cases of lower esophageal ring. The hiatus 
hernia was repaired in all patients. The 
rng was digitally ruptured in 7, totally 
excised in 5 and partially excised in 3. Only 
1 has developed recurrent dysphagia, a 
patient who had a gastrotomy with digital 
rupture of the ring. 

Postlethwait and Sealy“ have used sev- 
eral methods of treatment in 59 patients. 
They stress individualized therapy depend- 
ing on whether obstructive symptoms due 
to the ring or symptoms of reflux esophagi- 
tis were present. In 15 patients having hia- 
tus hernia repair and partial excision of the 
ring, то showed recurrence of the ring, 5 of 
them symptomatic. Hernia repair and digi- 
tal rupture in 7 patients was followed by 
recurrence of the ring in 2. Neither had 
dysphagia, but both had svmptoms of 
reflux. In the group having hernia repair 
alone, 11 patients had dysphagia. Symp- 
toms recurred in 5 of them and subse- 
quently improved with dilatation using a 
Hurst bougie. Good results were obtained 
in another group of 11 patients after dilata- 





Fic. то. Patient то. Laceration of right postero- 
lateral wall of upper esophagus demonstrated by 
retention of water soluble contrast material in 
adjacent soft tissues. A small amount of gastro- 
grafin can be seen in the hypopharynx and esoph- 
agus. 





Fic. 11. Patient то. (4) 24 hr. after pneumatic 


dilatation: 16 mm. (B) 2 later: 


No symptoms. 


mo. I4 mm. 
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lic. 12. Patient 2. Predilatation: то mm. 


tion alone with a Hurst bougie. No patient 
required subsequent repair of the hernia. 
Twelve patients were managed merely with 
instructions to eat showly and chew food 
thoroughly. Eight of these 12 patients had 
rings measuring 14 mm. in diameter or less. 
Pneumatic dilatation gave favorable results 
in 2 previously reported patients, one with 
a 17 mm. ring? and the other with a 6—7 
mm. ring.! 

Dilatation would appear to accomplish 
the same end as digital rupture or partial 
excision of the ring and is a reasonable al- 
ternative to thoracotomy in the manage- 
ment of patients with lower esophageal 
rings causing dysphagia. Patient selection 
is of some importance as illustrated in Case 
2 in our series. Since this patient had gas- 
troesophageal reflux, surgical management 
might have prevented the development of 
what appears to be an esophageal stricture. 
Judging from published material, if surgery 
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чс. 13. Patient 2. (4) 24 hr. postdilatation: 15 mm. (В) 13 mo. postdilatation: 11 mm. Recurrent symp- 
toms. Esophagogastric junction does not have same appearance as before dilatation. (C) 18 mo. post- 
dilatation: 10 mm. Probable stricture. This patient had gastroesophageal reflux when first seen. 


for a lower esophageal ring is done, total 
excision of the mucosa forming the ring at 
the esophagogastric junction and repair of 
the hernia is probably the method of choice. 


SUMMARY 


Lower esophageal rings can be treated 
satisfactorily by pneumatic dilatation. 

Studies of the esophagogastric junction 
before, during, and at varying intervals 
after dilatation have been made in Io pa- 
tients. 

Dilatation always increased the lumen 
of the ring and all patients were initially 
improved symptomatically. The rings did 
not maintain the size present immediately 
or shortly after dilatation but to a variable 
extent became more narrow with time. Two 


patients have demonstrated a return to a 
predilatation diameter. One of these had 
roentgenographic evidence of gastroeso- 
phageal reflux before dilatation and has ap- 
parently developed a localized stricture 1 
year after dilatation. 


J. Russell Croteau, M.D. 
Department of Radiology 
Harrisburg Hospita! 
Harrisburg, Pennsylvania 17101 
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EXPERIMENTAL ESOPHAGITIS: ROENTGENOGRAPHIC 
FINDINGS AFTER INSUFFLATION OF 
TANTALUM POWDER* 

By HENRY I. GOLDBERG, Mayor, MC,t WYLIE J. DODDS, М.р, 
and EDWIN Н. JENIS, Mayor, MC§ 


SAN FRANCISCO, CALIFORNIA 


qe morphologic abnormalities of acute 
esophagitis are difficult to demonstrate 
roentgenographically. In roentgenograms 
of humans? and experimental animals,’ 
luminal narrowing caused by esophagitis 
is the most commonly noted abnormality. 
Shallow ulcerations and thickened folds, 
when present, are seldom demonstrated 
on roentgenograms. 

A technique has recently been described 
whereby esophagograms of excellent mu- 
cosal detail were obtained in cats, after the 
insufflation of powdered tantalum. The 
present report evaluates tantalum esopha- 
gography as a method of demonstrating 
mucosal ulceration and thickened esoph- 
ageal folds associated with acute esophagitis 
in the cat. The adherence of tantalum to 
areas of esophagitis was also studied. 


MATERIAL AND METHOD 
PRODUCTION OF ESOPHAGITIS 


Esophagitis was produced in 15 adult 
mongrel cats, each weighing 4 to6 kg. by a 
method described previously. Unmedicated 
supine cats were restrained and their jaws 
immobilized by rubber bite-blocks. After 
the tip of a polyethylene tube was posi- 
tioned in the mid-esophagus, an acid- 
pepsin solution (hydrochloric acid 25 mEq/ 
L and porcine pepsin 25 ug./cc. HCl) was 
infused at a rate of 1 cc. per minute for 2 
hours. The resultant esophagitis involved 
predominantly the middle one-third of the 
esophagus. This middle third was chosen 


because the pattern of the folds, consisting 
of 3 to 4 longitudinal folds, is similar to that 
of the human esophagus.? The distal one- 
third to one-half of the feline esophagus 
usually is characterized by prominent trans- 
verse folds, which are not present in the 
human. After infusion, the cats were per- 
mitted a normal diet. 


TANTALUM ESOPHAGOGRAMS 


Tantalum esophagograms were obtained 
on each animal 3 days after the production 
of esophagitis, since a previous study? 
showed that the inflammatory response 
from a 2 hour acid-pepsin infusion is maxi- 
mal at 3 days. 

The animals were sedated with pheno- 
barbital (0.5 cc. intraperitoneally) and 
azepromazine (0.25 cc. intramuscularly). 
Atropine sulfate (0.2 mg./kg. intramuscu- 
larly) was given to diminish salivary secre- 
tions. Fifteen minutes after administration 
of atropine, powdered tantalum was in- 
sufflated into the esophagus under fluoro- 
scopic control? Roentgenograms of the 
esophagus were obtained in the frontal and 
lateral projections using cardboard cas- 
settes, parspeed film, a focal-film distance 
of go cm., 1/60 sec. exposures, 300 ma., 
and 124 kv. 


ADDITIONAL STUDIES 


A lateral roentgenogram of the chest was 
obtained 2 hours after tantalum insufflation 
in 1 cat, 12 hours in 2 cats, 1 day in 4 cats, 
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2 days іп I cat, 3 days in 3 cats, 4 days in 2 
cats, I week in 1 cat, and 2 weeks in 1 cat. 
Thereupon each cat was killed by intra- 
cardiac injection of pentabarbital. To 
identify the presence of tantalum beyond 
the wall of the esophagus, the entire animal 
was roentgenographed. Because the sever- 
ity of acute feline esophagitis 3 days after a 
2 hour infusion of acid-pepsin solution of 
identical concentration as the one used in 
the present investigation had already been 
documented,! sacrifice of the animals im- 
mediately after tantalum insufflation was 
not considered necessary. At 3 days the 
esophagitis is characterized by mucosal ul- 
ceration and inflammatory infiltrate ex- 
tending into the submucosa. 

The esophagi were resected and examined 
for distribution of tantalum, and gross 
changes of esophagitis were scored from т 
to 3.4 For further documentation, roent- 
genograms were obtained of each specimen 
on Kodak M film. After fixation for 24 hours 


TABLE Т 


EXPERIMENTAL ESOPHAGITIS OF 3 DAYS’ DURATION 
DEMONSTRATED ON TANTALUM ESOPHAGOGRAMS 
OF 15 CATS 





Widened Irregu- У 2 
Cat e E larity of Ul Narrowing 
gitu 
dinal folds luminal of lumen 
contour 
1 + + о о 
2 + + о + 
3 + JF о + 
4 + F o + 
5  Notidentified о o o 
6 F i F + 
7 + + o F 
8 о о о о 
9 + + + + 
10 + + о о 
11 Not identified о о о 
12 Notidentified + m T 
13 + о о о 
14 | x3 ER =r 
15 о о о о 
Total 
abnormal IO IO 4 8 
findings 
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lic. т. Cat 9. Tantalum esophagogram. Esophagi- 
tis of the middle one-third of the esophagus is 
manifested by widened longitudinal folds, mea- 
suring 2.5 mm. in diameter (closed arrow). Ir- 
regularity of the luminal contour and segmental 
narrowing are also present. Normal longitudinal 
folds (open arrow) are seen in the upper esophagus, 
an area that was normal on histologic examina- 
tion. 
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Fic. 2. Cat 7. Tantalum esophagograms. (4) An- 
teroposterior projection. The irregular lumina 
contour (arrows) is evident in the middle portior. 
of the esophagus. (В) Lateral projection. A dis- 
crete superficial ulcer is situated on the anterior 
esophageal wall (arrow). Contour irregularity anc 
luminal narrowing are also evident. 


in 10 per cent formalin, the entire thoracic 
esophagus was sectioned longitudinally 
and areas of gross esophagitis transversely. 
The sections were stained with hematoxylin 
and eosin, phosphotungstic acid hema- 
toxylin, and Wright’s stain. 

Tantalum esophagograms were also ob- 
tained on 15 live control animals, for com- 
parison of luminal contour and fold charac- 
teristics. The same roentgenographic fac- 
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tors were 


distance). 


used (100 cm. target-to-film 


EVALUATION OF ROENTGENOGRAPHIC 
AND HISTOLOGIC FINDINGS 

The tantalum esophagograms were scored 
by two radiologists (HIG and WJD). 
Width of folds, luminal contour, and lumin- 
al width were evaluated. These esophago- 
grams were compared with those obtained 
on the 15 control animals. The width of 
longitudinal fols was measured on roent- 
genograms of collapsed esophagi. The 
transverse folds and luminal diameter were 
measured on roentgenograms of esophagi 
distended with 30 to şo cc. of air. 

By means of a previously described sys- 
tem of scoring a pathologist (EHJ) 
scored the histologic sections from o to 6, 
A to F. This system of scoring esophagitis 
is based both on depth and on phase of 
injury. Scores of 1 to 6 indicated extension 
to the epithelium, lamina propria, mus- 
cularis mucosa, submucosa, and inner cir- 
cular and outer longitudinal muscle layer 
cf the muscularis externa, respectivelv. 
Progressive stages of esophagitis during 
the inflammatory phase were scored as A 
to C and stages during the reparative 
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Fic. 3. Cat 3. (4) Tantalum esophagogram. The 
upper middle esophagus is segmentally narrowed. 
A shallow ulcer (arrow) and irregular contour of 
the lumen are also present. (B) Microscopic sec- 
tion (X5) demonstrating diffuse esophageal ulcer- 
ation covered by inflammatory infiltrate. The 
depression (arrow) corresponds to the discrete 
ulcer shown in 4. 
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phase D to F. Normal esophagi were scored 
о. 
RESULTS 
ROENTGENOGRAPHIC FEATURES OF 
ACUTE ESOPHAGITIS 

The roentgenographic features of tan- 
talum esophagograms obtained on 15 ani- 
mals with esophagitis of 3 days’ duration 
are listed in Table 1. Abnormal findings con- 
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sisted of widened longitudinal folds, irregu- 
lar luminal contour, discrete superficial ul- 
ceration, and luminal narrowing. Except in 
3 instances, the abnormalities were con- 
fined to the middle one-third of the esoph- 
agus. 

Widened longitudinal folds (Fig. 1) were 
present in 10 animals. In 2 animals the 
longitudinal folds were normal and in 3 


Tase II 


RESULTS OF ROENTGENOGRAPHIC AND HISTOLOGIC EXAMINATIONS 
(2 Hours to 2 Weeks After Insufflation of Tantalum) 








Time animal 


Pathologic examination 





Roentgenographic 
demonstration of 














Cui was killed refined pares ae Gross Histologic 
after " | 
insufflation : Tantalum antalum 
Chest Specimen (esophagitis (esophagitis 
score) score) 
F sp 
I 2 hr. + F (2) (4C) 
“f= F 
2 12 hr. + F (1) (3C) 
F 2 
3 12 hr. 4 + (2) (3C) 
+ T 
4 I da. + s (2) (4C) 
+ р> 
5 1 da. o + (1) (3С) 
+ F 
6 1 da. + + (3) (4С) 
jr + 
7 1 da. + + (2) (4C) 
о о 
8 2 da. © о (1) (1A) 
+ d: 
9 3 da. + + (2) (4C) 
o o 
10 3 da. о о (3) (5С) 
о о 
II 3 da. о о (1) (1A) 
+ + 
12 4 da. F + (3) (5C) 
o о 
13 4 da. о о (о) (0) 
+ T 
14 1 wk. о + (2) (4C) 
о о 
15 2 wk. о о (о) (о) 
Total with 
retained tantalum 8 10 IO IO 





animals they were not identified. The diam- 
eter of the widened folds ranged from 1.5 
to 2.5 mm. (normal 1.0 mm. or less). In 
only 5 animals with abnormal longitudinal 
folds were the transverse folds in the distal 
esophagus widened, 1.5 to 2.0 тг. (nor- 
mal 1.0 mm. or less). 

Segmental irregularity of the esophageal 
luminal contour was noted in 10 animals 
(Fig. 2.7). The ragged contour lacked the 
sharp, smooth margin seen on esophago 
grams of the control animals. Discrete ul- 
cers were detected in only 4 animals (Fig. 
2B). In each instance, the ulcer was shal- 
low, measuring less than 1 mm. in depth. 
Irregularity of luminal contour was associ- 
ated with widened longitudinal folds in 9 
instances. Discrete ulcers were always 
accompanied with irregular luminal con- 
tour and widened folds. 

In 8 animals, segmental narrowing of 
the esophageal lumen resulted in a di- 
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ameter of 0.5 to 1.8 cm. (normal 2.0 to 
2.5 ст.) (Fig. 3, A4 and B). Invariably, 
luminal narrowing was associated with 
widened longitudinal folds and irregularity 
of luminal contour. The 4 identified super- 
ficial ulcers were in areas of luminal narrow- 
Ing. 


ROENTGENOGRAPHIC-PATHOLOGIC CHANGES 
AFTER TANTALUM INSUFFLATION 

Roentgenographic changes. Roentgeno- 
grams of the lateral chest, obtained in from 
2 hours to 2 weeks after insufflation of 
tantalum, showed tantalum labeling in the 
esophagus of 8 animals (Table 11). Residual 
tantalum was identified as linear streaks 
of radiodensity in the middle and distal 
esophagus (Fig. 4,7). The retained tan- 
talum in 6 of 7 animals was seen on roent- 
genography performed 2 hours to 1 day 
after tantalum insufflation. Two to 4 days 
after insufflation, tantalum was evident 





Fie. 4. Cat 4. (4) Lateral roentgenogram of the chest obtained 1 day after tantalum insufflation. Tantalum 
streaks (arrows) are seen in the middle and distal esophagus. (B) Roentgenogram of the resected specimen 
showing that distribution of tantalum corresponds to that seen on the gross specimen. (C) Resected 
esophagus. Black linear streaks represent retained tantalum enmeshed in inflammatory infiltrate (arrows) 


between thickened longitudinal folds. 


Vor. 110, No. 2 


on roentgenograms in 2 of 6 animals. 
No tantalum was seen in the 2 animals 
roentgenographed 1 and 2 weeks, respec- 
tively, after insufflation. Roentgenograms 
of the resected specimens confirmed that 
the tantalum identified on chest roent- 
genograms was within the esophagus (Fig. 
4B). In only 2 specimens did the roent- 
genogram demonstrate tantalum, which 
was not noted on the chest roentgenograms. 

Pathologic changes. Tantalum had usually 
accumulated in recesses between longi- 
tudinal folds in the esophageal specimens 
(Fig. 4C). In some specimens, small con- 
fluent patches of tantalum were seen on the 
tops of the longitudinal folds. The distribu- 
tion of retained tantalum corresponded to 
that of thickened and discolored longi- 
tudinal folds, usually most pronounced in 
the middle third of the esophagus. 

On examination of the histologic sec- 
tions, clumps of tantalum particles, 10 to 
100 microns in diameter were seen only in 
areas of esophagitis. The tantalum was 
located in the superficial laver of inflamma- 
tory infiltrate that covered areas of ulcera- 
tion (Fig. 5). Phosphotungstic acid hema- 
toxylin stains for fibrin showed the 
tantalum particles entrapped with the 
fibrin matrix of the inflammatory infiltrate. 
No phagocytosis of tantalum particles, or 
giant-cell reaction from foreign body was 
evident. Although edema and infiltrate of 
the esophageal wall were evident, tantalum 
was not seen beneath the superficial layer 
of inflammatory infiltrate. Nor were such 
particles seen in veins, arteries, or lymph- 
atics. At no time, when tantalum was 
identified histologically, was it not seen on 
the gross specimen. 


CORRELATION OF ROENTGENOGRAPHIC 
AND PATHOLOGIC FINDINGS 
In the 10 animals with evidence of re- 
tained tantalum on gross and histologic 
examinations of esophageal specimens, 
lateral chest roentgenograms showed tan- 
talum labeling in the esophagus in 8. Roent- 
genograms of the specimens showed re- 
tained tantalum in all то animals, distrib- 


Experimental Esophagitis 





T i. 
йм V oet аз ER. 





tau. d» "mk 


Fic. 5. Cat 7. Microscopic section (X80) of specimen 
of animal killed 1 day after tantalum insufflation. 
Esophagitis (score 4C) is evidenced by mucosal 
ulceration into the lamina propria (L), submucosal 
(SM) edema, and inflammatory infiltrate extend- 
ing to the muscularis mucosae (MM). Clumped 
tantalum particles (arrows) are enmeshed in the 
superficial layer of inflammatory infiltrate cover- 
ing areas of ulceration. 


uted similarly as in the gross specimens 
(Fig. 4, 4-C). Esophagitis accompanied 
with acute inflammatory infiltrate, present 
in these 1o specimens with retained tan- 
talum, was scored 3 to 5 C (mucosal ulcera- 
tion, edema, and inflammation to mus- 
cularis mucosae or externa). Histologically, 
the 5 specimens without roentgenographic 
evidence of retained tantalum were scored 
either as normal (except in Cat 11, scored 
5С) or as demonstrating minimal changes 


(1A). 


DISCUSSION 


indicated that tantalum 


This study 
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esophagography in the cat demonstrated 
subtle changes caused by acute esophagitis. 
In addition to luminal narrowing, frequent 
widened longitudinal folds and irregularity 
of luminal contour, and occasional super- 
ficial ulceration were evident. On barium 
esophagograms the only abnormal finding 
in cats with esophagitis of similar severity 
was segmental luminal narrowing. 
Widened folds, irregular luminal contour, or 
shallow ulcers were not demonstrated on 
the barium esophagograms. 

Residual tantalum demonstrated on 
roentgenograms obtained I to 4 days after 
insufflation is of great interest. Tantalum 
was retained in the esophagus only when 
esophagitis was accompanied with acute 
inflammatory infiltrate. Tantalum par- 
ticles were entrapped within the fibrin 
matrix. Apparently, the tantalum disap- 
peared as the pseudomembrane of inflam- 
matory infiltrate sloughed or resolved and 
healed. 

. Similarly, as in previous animal stud- 
ies, no toxic manifestations were ob- 
served after insufflation of tantalum into 
the upper gastrointestinal tract. Tantalum 
retained on areas of esophageal ulceration 
was not present beneath the superficial 
layers of acute infiltrate and was not seen 
in arteries, veins, or lymphatics. The inert 
tantalum did not cause phagocytosis or 
foreign-body reaction. Roentgenograms of 
the entire body did not demonstrate 
tantalum outside the gastrointestinal tract. 

In humans with acute peptic esophagitis, 
roentgenographic abnormalities are seldom 
demonstrated by conventional examina- 
tions. Tantalum esophagography is feas- 
ible in the humanë and may show subtleties 
of acute esophagitis, as in experimental 
animals. The results of this study suggest 
that in humans, tantalum would be re- 
tained in inflammatory infiltrate over areas 
of esophageal ulceration. Such retained 
tantalum may permit not only the roent- 
genographic diagnosis of esophagitis, but 
may also serve as a means of observing 
sloughing or resolution of inflammatory 
infiltrate, and the course of healing. 
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SUMMARY 

Tantalum esophagography was per- 
formed on 15 cats with peptic esophagitis 
of 3 days' duration. The esophagograms 
demonstrated segmental esophageal nar- 
rowing in 8 animals. In addition, wide 
longitudinal folds and irregularity of lu- 
minal contour were shown in то animals 
and discrete superficial ulceration in 4 
animals. These latter findings are usually 
not present on esophagograms obtained 
with liquid barium. Lateral roentgeno- 
grams of the chest obtained 1 to 4 days 
after tantalum insufflation demonstrated 
retained tantalum, oriented in linear 
streaks. On histologic examination, tan- 
talum was seen to be entrapped in inflam- 
matory infiltrate covering areas of ulcera- 
tion. Insulated powdered tantalum not 
only facilitated the roentgenographic dem- 
onstration of subtle findings in esophagitis, 
but also labeled inflammatory infiltrate 
covering areas of ulceration. 
Henry I. Goldberg, M.D. 
Department of Radiology 
University of California San Francisco 
San Francisco, California 94122 
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MIMICRY AND DECEPTION IN THE DIAGNOSIS OF 
TUMORS OF THE GASTRIC CARDIA* 


By JEREMY J. KAYE, M.D., 


and GEORGE STASSA, M.D. 


NEW YORK, NEW YORK 


HE diagnosis of masses in the gastric 

cardia is difficult. Mimicry and decep- 
tion are frequentlv encountered in this 
area. ^? Benign neoplasms may mimic 
malignant lesions, extragastric masses may 
simulate intrinsic gastric tumors, and vari- 
ous pseudotumors may occur. Kirklin 
stated the basic diagnostic problem: “In 
the differential diagnosis, the first consider- 
ation is to ascertain whether or not a 
shadow in the cardia represents a lesion.” 
Difficulties in diagnosis are compounded 
by inherent problems in examining the 
area. 


MATERIAL 


When a number of cardia masses were 
not confirmed on repeat examination, and 
when several others proved to be non-neo- 
plastic, this study was begun. 

Forty cases recently encountered at The 
New York Hospital in which a mass in the 
gastric cardia had been diagnosed on the 
initial gastrointestinal series were reviewed. 
Masses which were felt to be due to an 
extrinsic compression were excluded. A 
variety of both tumors and non-neoplastic 
conditions was found, despite their strik- 
ing roentgenographic similarity. 

The various tumors and pseudotumors 
which initially presented as a “mass” in the 
cardia are listed in Table 1. The final di- 
agnoses are based upon further roentgeno- 
graphic studies, surgical exploration, or 
pathologic examination. One or more of 
these means provided a satisfactory ex- 
planation of the mass in the cardia in 38 of 
the 40 cases. 


RESULTS AND DISCUSSION 


The non-neoplastic conditions predomi- 
nated. No true tumor was found in 71 per 


cent of these cases. When a true neoplasm 

was use it was an intrinsic gastric 
tumor in 73 per cent of the cases. When the 
cardia mass was due to a true neoplasm, 
either intrinsic or extragastric, it repre- 
sented a malignant tumor in 92 per cent of 
the cases. 

Carcinoma is the usual and the most 
important neoplasm of the gastroesopha- 
geal junction.” The roentgenographic signs 
of a cardia carcinoma have been previ- 
ously described.) "1818 About one-fifth 
(18 per cent) of the cardia masses in our 
series were gastric carcinomas, and about 
two-thirds (64 per cent) of the true tumors 
were primary gastric malignancies. The 
diagnosis of a fungating carcinoma in this 
region is not particularly difficult (Fig. 1). 
The real problems are the smaller carcino- 
mas which may be mimicked by the other 
abnormalities described here (Fig. 2). These 


Taste I 


FINAL DIAGNOSES IN 40 PATIENTS WITH CARDIA MASS 
DIAGNOSED ON INITIAL UPPER 
GASTROINTESTINAL SERIES 





Neoplasm 


Carcinoma of stomach 7 cases 
Carcinoma of pancreas 2 cases 
Carcinoma of colon 1 case 
Leiomyoma of stomach I case 
No Neoplasm 

Hiatus hernia, 

no neoplasm 10 Cases 
No hiatus hernia, 

no neoplasm 8 cases 
Gastric varices 3 cases 
Extrinsic defect 3 cases 
Past hiatus hernia repair, 

no neoplasm 2 cases 
No hiatus hernia, reflux, 

no neoplasm I case 

2 cases 


Etiology Undetermined 





* From the Department of Radiology, The New York Hospital-Cornell Medical Center, New York, New York. 
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A large fungating adenocarcinoma of the 
gastric cardia with extragastric metastases. 


Fig: Т; 


smaller tumors often cause little symp- 
tomatology and few signs. 

Benign tumors of the cardia may present 
as masses roentgenographically indistin- 
guishable from a small malignant tumor. 
One such case is illustrated in Figure 3. 

Owing to their proximity, tumors and 
other abnormalities of adjacent organs and 
structures including the pancreas, liver, 
spleen, lymph nodes, aorta, colon, kidney, 
and adrenal, may present as cardia masses. 
A carcinoma of the pancreas near the gas- 
troesophageal junction is shown in Figure 
4. Another configuration indist-nguishable 
from this case and from a primary gastric 
tumor was produced by a carcinoma of the 
splenic flexure (Fig. 5, Æ and В). 

Pseudotumors are also possible causes of 
cardia masses. We have used this term to 
indicate those "masses" which were not 
seen on examinations done for confirma- 
tion. These represented 21 per cent of the 
38 cases. Examples are shown in Figures 6 
and 7. We agree with others that a repeat 
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examination is most important to confirm 
the presence of a mass in the cardia. 

A hiatus hernia can produce additional 
cifficulties. It has been shown that its 
presence substantially increases the inci- 
dence of incorrect diagnoses in cases of 
carcinoma of the cardia.’ In this series, the 
presence of a hiatus hernia frequently led 
to the erroneous diagnosis of a tumor when 
none was present. Nine “tumor” patients 
were found to have nothing more than a 
hiatus hernia on repeat examination. A 
repeat examination again revealed a cardia 
mass in 1 case, which at laparotomy was 
proven to be due to a hiatus hernia. Figures 
х, Æ and B, and g illustrate some cardia 
masses due to hiatus hernia. The pseudo- 
tumors of the gastric cardia found in asso- 


5,18 





Fic. 2. A smaller cardia mass due to an infiltrating 
carcinoma which produced an achalasia-like syn- 
drome. This case has been reported in detail else- 
where.” 





Fic. 3. A leiomyoma of the cardia producing a mass 
mimicking a smaller carcinoma. The smooth 
mucosal surface does not exclude an intrinsic 
malignant lesion. 


ciation with hiatus hernias may be due to 
an invagination or a prolapse of the eso- 
phageal mucosa at the cardia, 7.6? 
Recently, a “notch sign” has been reported 
as an infradiaphragmatic manifestation of a 
"reduced" hiatus hernia.* 

Because of a postoperative distortion of 
normal anatomic relationships and because 
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Fic. 4. A cardia mass produced by an adenocar- 
cinoma of the pancreas, mimicking an intrinsic 
gastric lesion. The preoperative diagnosis was 
carcinoma of the cardia. 


of difficulties in obtaining the optimal views 
of the area, the region of the cardia may be 
particularly difficult to examine after hia- 
tus hernia repair, subtotal gastrectomy or 
gastroenterostomy. A “mass” of the cardia 
seen following such surgery which ulti- 
mately required laparotomy for diagnosis 
is illustrated in Figure 10, .7 and В. 





Vic. с. (4) A cardia mass due to a perforating carcinoma of the splenic flexure. Splitting of the barium 
stream was noted on fluoroscopy. (B) A subsequent barium enema examination roentgenogram illustrates 
both the intraluminal and the extracolonic mass at the splenic flexure. 





Fic. 6. А pseudotumor of the gastric cardia. No 
abnormality was shown on subsequent gastro- 
intestinal series. 
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Fic. 7. Another cardia pseudotumor found on in- 
itial gastrointestinal series, not confirmed on sub- 
sequent studies. 


Although the repeat examination may 
confirm the presence of a mass, it may not 
reveal its etiology. For example, gastric 
varices can mimic a neoplasm of the cardia 
(Fig. 11, 4 and B; and 12, 4 and В). 


3 





Fic. 8. (4) Supine and (B) air-contrast studies of a pseudotumor of the cardia related to a hiatus hernia. 


The preoperative diagnosis was carcinoma of the cardia with a small hiztus hernia. At operation, only 


hiatus hernia was found. 


a 





Fic. g. Another cardia pseudotumor. Subsequent 
studies showed only a hiatus hernia but no mass. 


Masses due to gastric varices are particu- 
larly difficult to diagnose in the absence of 
esophageal varices, splenomegaly, or a his- 
tory of cirrhosis.24°!°?° Moreover, both 
splenomegaly and esophageal varices may 
be seen with other tumors owing to inva- 
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sion and obstruction of the splenic or portal 
vein. 

Table п briefly lists the entities which 
should be considered when a mass in the 
gastric cardia is encountered on the initial 
upper gastrointestinal series. 

The technique for studying the cardia 
should be adapted to the problem at hand. 
We recommend several views of the cardia 
and fundus in the Trendelenburg left pos- 
terior oblique position as a bolus of barium 
enters the gastroesophageal Junction. Mul- 
tiple views of the gas-distended fundus 
should be obtained with the patient erect 
as barium enters the region of the cardia 
and in positions "around-the-clock." The 
use of carbonated beverages should be 
avoided if possible, as they tend to dilute 
and flocculate the barium suspensions. 
Additional studies made in the anteropos- 
terior projection when the fundus and 
cardia are dependent, as well as a left 
lateral view may be helpful. Occasionally a 
supine translateral view may be useful. 
The quality of the examination is pri- 
marily a product of the ingenuity and the 





Еіс. 10. (4) Deformity at the gastroesophageal junction and (B) a cardia mass in a patient with a prior 
hiatus hernia repair. Roentgenographic and endoscopic findings suggested a cardia carcinoma. At laparo- 
tomy, evidence of the previous hiatus hernia repair was found, with mild peptic esophagitis, but no tumor 


was seen or found on histologic examination. 


lic. 11. 


(4) A cardia mass due to gastric varices in 
a patient in whom there was no splenomegaly and 
in whom no esophageal varices could be demon- 
strated. Rigid endoscopy showed no abnormalities. 
(B) The venous phase of a celiac arteriogram in 
this patient shows gastric varices. 


efforts of the examiner. 

Additional roentgenographic techniques 
may be useful in evaluating cardia masses. 
A barium enema examination may provide 
the diagnosis, as illustrated in Figure 5, 4 
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and В. Occasionally, tomography of the 
gastroesophageal junction may be of value,’ 
as shown in Figure 13, 4-D. Arteriography 
will help to diagnose gastric varices (Fig. 11, 
А and B), as well as the pseudotumor due 
to tortuous aorta, carcinoma of the pan- 
creas, or masses arising in the left lobe of 
the liver. Splenoportography may be of 
value with gastric varices (Fig. 12, 4 and 
B) or carcinoma of the pancreas invading 
and obstructing the portal or the splenic 
vein. 

Radioisotope scanning may help dis- 
tirguish intrinsic lesions from extrinsic de- 
fects caused bv the lobe of the liver and 





Гас. 12. (4) Another cardia mass due to gastric 
varices. Small esophageal varices were seen on 
endoscopy. (В) A splenoportogram shows both 
gastric and esophageal varices. 
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liG. 13. (4) Another cardia mass due to the imprint of a tortuous aorta. (B) Anteroposterior and (C and 
D) oblique laminagrams show the aortic shadow imprinting on the cardia and no mucosal lesion. 


neoplasms of the pancreas, spleen, or kid- SUMMARY 

ney. Although carcinoma of the cardia of the 
Endoscopy is a valuable adjunct in stomach is clearly the most important neo- 

evaluating these lesions and the area of the plasm of the area from the standpoint of 

cardia. In particular, the gastric camera diagnosis, the various other tumors and 

can provide a clear view of the cardia and non-neoplastic conditions which may ap- 

fundus. ®!7 pear as masses in the cardia and mimic a 


Taste II 


CONDITIONS PRESENTING AS CARDIA MASSES 








I. Norma! Variants causing apparent cardia 
masses 


II. Endogastric Causes of cardia masses 
A. True Neoplasm 
1. Carcinoma of stomach 
2. Lymphoma of stomach 
3. Leiomyoma /leiomyosarcoma of stomach 
4. Other benign neoplasms (e.g., adenoma, 
lipoma, etc.) 
B. No True Neoplasm 
1. Pseudotumor associated with hiatus 
hernia 
Gastric varices 
Masses seen in postoperative stomach 
4. Giant rugae in the cardia 


Co N 


III. Exogastric Causes of cardia masses 
A. True Neoplasm 
1. Carcinoma of body or tail of pancreas 
2. Carcinoma of splenic flexure of colon 
3. Lymphoma or metastatic carcinoma in 
adjacent lymph nodes 
Tumors of other adjacent organs (e.g., 
liver, adrenal, kidney) 
В. No True Neoplasm 
Imprint of adjacent organs or structures 
(e.g., liver, tortuous aorta, spleen) 


carcinoma present difficult diagnostic prob- 
lems. 

Confirmation of the presence of a true 
mass lesion is the single most important 
additional diagnostic study. Repeat upper 
gastrointestinal series with attention to the 
area is the simplest means to do this. Some 
technical modifications for the study of this 
area are suggested. By this means most 
pseudotumors and non-neoplastic condi- 
tions mimicking a cardia carcinoma can be 
eliminated. Particular attention should be 
given to the possibility of a hiatus hernia, 
for pseudotumors are often associated with 
this abnormality. 

Additional roentgenographic techniques 
such as barium enema examination, to- 
mography, arteriography, and radioisotope 
scanning may be helpful i in establishing the 
correct preoperative diagnosis. The gastric 
camera is a potentially valuable aid in 
evaluating this area. It can confirm the 
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presence of a mass, and may reveal 
etiology. 

Thus, although many pseudotumors and 
tumors or other abnormalities of the cardia 
or adjacent organs or structures may mimic 
a carcinoma of the cardia in the initial 
upper gastrointestinal series, the use of 
additional roentgenographic | techniques 
and the gastric camera should make it 
possible to eliminate many or most of these. 


George Stassa, M.D. 

Department of Radiology 

New York Hospital —Cornell Medical Center 
525 East 68th Street 

New York, New York 10021 
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PROLAPSED GASTRIC MUCOSA THROUGH A 
GASTROJEJUNOSTOMY* 


By WILLIAM B. SEAMAN, M.D.f 
NEW YORK, NEW YORK 


EIE BOR of the gastric mucosa 
through а gastrojejunóstomy is а 
condition which is not very well known. In 
1935, Kirklin,® discussing the different 
causes of vomiting after a gastroentero- 
stomy, mentioned prolapse of the gastric 
mucosa through the stoma but cited no 
cases or references. Similar allusions with- 
out documentation were made by Bockus* 
and others. It was Gutmann, however, who 
first reported a case in 1937* and in 1947 
published the first roentgenograms in his 
book.? 

There have been several reports in the 
European literature’ since that time but 
the first published roentgenogram ‘in the 
American literature was the case report of 
Maisel and Weintraub” in 1951. This sub- 
ject did not appear again in the American 
literature until 1963 when Levine e al? 
presented 14 cases of what they felt were 
examples of gastrojejunal mucosal pro- 
lapse, although only 1 case was surgically 
confirmed. They were able to reproduce the 
roentgenologic appearance in a dog by 
doing a partial gastrectomy and leaving 
redundant mucosa which then prolapsed 
through the gastrojejunostomy. Two ad- 
ditional cases were reported by Shane, 
Szemes and Amberg“ at the December 
meeting of the Radiological Society of 
North America in 1968. Because of the 
paucity of reports and the importance of 


correctly identifying this condition, our, 


experience with 24 cases will be presented 
and the roentgenologic and clinical aspects 
discussed. 


MATERIAL 


Twenty-four patients with roentgeno- 
logic evidence of prolapsed gastric mucosa 


through a gastrojejunostomy have been ob- 
served at the Columbia-Presbyterian Med. 
ical Center during the past 5 years. Al- 
though only 4 of these patients have been 
re-operated upon, the roentgenographic 
appearance is quite characteristic so that 
an accurate, reliable diagnosis can be made 
by this method. 

The age and sex distribution were not 
remarkable. Information as to the precise 
nature of the original surgery was not al- 
ways available but in most instances, it was 
the Hofmeister modification of the Billroth 
II partial gastrectomy. The interval be- 
tween the original surgery and the de- 
velopment or recognition of the gastric 
mucosal prolapse varied widely, ranging 
from 5 months to 32 years. In most in- 
stances, when there was a long time interval 
between the original operation and the 
detection of prolapsed mucosa, there were 
no intervening roentgen examinations so 
that the precise time of onset could not be 
determined. The median time between the 
initial surgery and detection of the pro- 
lapse was 6 years. The reason for the orig- 
inal operation was duodenal ulcer in 17 
patients, gastric ulcer in 3, gastric carci- 
noma in I and indeterminate in 3. This 
seems consistent with the usual incidences 
of duodenal and gastric ulcer. 

Prolapsed gastric mucosa into the anas- 
tomotic jejunal loop may be unaccom- 
panied by symptoms. If large enough, par- 
tial obstruction may result and this oc- 
curred in 6 patients, was mild in 3 instances, 
was severe enough to recommend surgery in 
3 instances but was only carried out twice. 

Pain was a prominent symptom in 6 pa- 
tients. This was attributed to a marginal 
ulcer which was confirmed roentgenologi- 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 3o-October 3, 


1969. 
From the Department of Radiology, College of Physicians and Surgeons, Columbia University, New York, New York. 


+ Professor and Chairman, Department of Radiology. 
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cally in 3 cases. These cases were treated by 
vagectomy (Fig. 6). 

Bleeding was the most common clinical 
manifestation and occurred in g patients. 
In 7, the bleeding was characterized clini- 
cally by positive guaiac stools without 
melena or severe anemia. The hemoglobin 
and hematocrit levels were normal or near 
normal in all of these patients except 1 who 
had a hemoglobin of 5 gm. per cent and a 
hematocrit of 21 per cent and another pa- 
tient with a hemoglobin of g gm. per cent. 
Despite repeated roentgenographic exam- 
inations, no other explanation for the blood 
loss was found. Three of these patients were 
also gastroscoped. Except for blood re- 
placement in the severely anemic patients, 
no specific treatment was given and the 
bleeding stopped spontaneously. 

In 2 other bleeding patients, an addi- 
tional potential source of hemorrhage was 
found. In 1, a bleeding point in the efferent 
loop was found at surgery although no 
definite pathologic lesion was described. In 
a second patient, the possibility of an ulcer 
of the duodenal stump was raised following 
a roentgenographic examination. 


GASTROSCOPIC FINDINGS 


Seven patients were examined gastro- 
scopically because of persistent epig zastric 
pain or unexplained gastrointestinal bleed- 
ing. Large erythematous polypoid rugae 
protruding into the stoma were noted in 2 
patients (Fig. 1; and 2, 4-С) with symp- 
toms of partial obstruction of the stoma. 

In another patient, large, hyperemic 
edematous folds were seen in the region of 
the stoma. The stoma was not well visu- 
alized and no mention was made as to 
whether the folds actually protruded into 
the jejunum. Grimoud ef al. mention that 
gastric folds extending into the stoma may 
be seen gastroscopically and state that 
Moutier had observed this phenomenon in 
3 patients of a series of 338 gastroscopies 
performed after partial gastrectomy. In a 
fourth patient, an 8X8 mm. ulcer was seen 
on the gastric side of the stoma and the 
jejunum was deemed unremarkable. 

In the remaining 3 patients, no abnor- 
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Fic. 1. Case i1. A 55 year old woman with persistent 
epigastric pain 6 months after a Hofmeister par- 


tial gastrectomy for gastric ulcer. Large eryth- 
ematous folds projecting into a narrowed stoma 
were observed gastroscopically and roentgen- 
ographically. The prolapsed gastric mucosa was 
confirmed at the time of surgery. Note typical 
Hofmeister defect along the medial aspect of the 
gastric remnant. 


malities of the gastric remnant or anasto- 
motic jejunal loop were recorded. This is 
difficult to explain in view of the obvious 
roentgenographic abnormality (Fig. 3; and 
4, 4 and B). This might be explained on the 
basis of unfamiliarity with the entity. 
Shane eż al. and Grimoud ef al’ mention 
that the prolapsed mucosa may retract into 
the stomach when the patient is horizon- 
tal. 


ROENTGENOLOGIC ASPECTS 


The roentgenographic appearance of pro- 
lapsed gastric mucosa is quite characteristic 
and easily recognized. The herniation pro- 
duces a sharply marginated, smooth, oc- 
casionally scalloped, intraluminal mass in 
the adjacent jejunal loop (Fig. 3; 4, 4 and 
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В; 5, £ and B; and то). The prolapse may 
originate symmetrically from anterior anc 
posterior margins of the stoma and pro- 
duce the appearance of 2 separate masses 


(Fig. 9, Æ and B). The superimposition of 


the 2 masses may be responsible for the 
bilobed appearance occasionallv seen (Fig. 
3; and 5, Æ and В). In other instances, the 
prolapse is asymmetric resulting in 2 masses 
of disparate size, the larger usually located 
in the efferent loop probably because of 
the direction of the peristaltic gradient 
(Fig. 3; and 7). In some instances only one 
mass can be demonstrated (Fig. 4, 4 and 
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Fis. 2. Case т. Polypoid thickened gastric mucosa 
prolapsing into the anastomotic jejunal loop 1 
year after a pzrtial gastrectomy, Hofmeister- 
type. Surgically excised with relief of obstructive 
symptoms. (4) Frontal projection; note ap- 
Dearance of multiple polyps. (B) Lateral view 
-eveals large mass in the afferent loop. (С) 
Oblique view shows large polypoid gastric 
rugae extending into the prolapsed mass of 
mucosa. 


В), although this single appearance can be 
due to superimposition of 2 masses (Fig. 8, 
B and C). An appearance of multiple 
polyps may also occur (Fig. 24). 

Since the mass is soft and flexible, it may 
be easily influenced by external compres- 
sion or jejunal peristalsis and change in size 
and shape under the influence of these 2 
factors (Fig. 4, 4 and В; and 9, A and В). 
The size varies greatly (Fig. 5, 7 and В; 6; 
8, J-E; and 9, 4 and B) and when large, 
may be respons:ble for partial obstruction, 
particularly when associated with a small 
stoma (Fig. 1; 2, 1-С; 7; and 8, A-E). This 
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may be associated with dilatation, delayed 
emptying of the gastric remnant (Fig. 7; 
and SE) and retention of ingested food. 

The margins are usually smooth but may 
appear serrated due to overlying jejunal 
mucosa (Fig. 4, 4 and B). Barium caught 
in folds of the prolapsed mucosa may 
simulate ulcer craters (Fig. 1; 5 B; and 8B). 

Progression of the lesion occurs very 
slowly. Multiple observations were avail- 
able in то patients covering time intervals 
varying from 4 months to 6 years. Increase 
in size was found in only 4. In 2 patients, 
observed for 4 and 6 years, respectively, the 
size of the ie ae mucosa more than 
doubled (Fig. 5, 4 and B), while in 2 others 
observed for 1 and 5 years, the increase was 
minimal (Fig. 8 و‎ 4- Ё). Several cases are of 
unusual interest and are reported in more 
detail. 





REPORT OF CASES 
Fic. 3. Typical roentgen appearance of prolapsed 


Case 1. P.V. 179-65-88. One year following a gastric mucosa. Note sharp, lobulated contour 
vagectomy and Hofmeister-type partial gas- and asymmetry of the prolapse with the larger 
trectomy, this 51 year old male was readmitted component located in the efferent loop. 
to the hospital because of abdominal pains, 
weight loss, diarrhea and positive guaiac stools. Roentgenographic examination revealed en- 
A mild anemia (Hb. 13 gm. per cent) was dem- larged polypoid rugae in the gastric remnant 
onstrated. which had prolapsed through the stoma into the 





Fic. 4. (4 and B) Asymmetric prolapse of gastric mucosa presenting primarily in the efferent loop. The 
irregular contour of the inferior aspect is due to superimposed jejunal pattern as seen in В. 
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liG. 6. Minimal prolapse of gastric mucosa in a 
patient with a Jejunal ulcer. 


jejunum (Fig. 2, ,7-C). At times, it had the 
appearance of a single, smooth mass arising 
from the anterior wall of the stoma and other 
times, depending upon the projection, seemed 
multiple. 

On gastroscopy, it was noted that the mucosa 
around the stoma was thrown into large poly- 
poid folds which merged with large mucosal 
folds on the posterior wall of the gastric rem- 
nant. 

The patient was re-operated upon and huge 
tolds of gastric mucosa were found to protrude 
through the gastrojejunostomy stoma into the 
jejunal lumen. The stoma was opened, the re- 
dundant mucosa excised and the gastric mucosa 
sutured to the jejunal mucosa. 

A polypoid mass of gastric mucosa measuring 
3.5 X2.0 cm. was submitted for pathologic ex- 
amination. Microscopically, a tremendously 
thickened mucosa with a loose, edematous con- 
nective tissue stroma was observed. There was 
hyperplasia of the glandular elements with 
areas of marked cystic dilatation. These changes 





duodenal ulcer. (B) Four years later, the size of 

the prolapsed mucosa had more than doubled. 

тс. 5. (4) Example of minimal prolapsed mucosa Superimposed barium probably lies within the 
detected in a 63 year old male with 4 + guaiac fold of the mucosa. There was no evidence of an 
stools, 2 years after a partial gastrectomy for ulcer, either roentgenologically or clinically. 
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were suggestive of giant rugal hypertrophy 
(Menetrier’s disease), but since the gastric 
mucosa in the first surgical specimen showed 
only intestinal metaplasia and thinning of the 
mucosa (chronic atrophic gastritis), it was felt 
that the edema and hyperplasia in the second 


specimen were secondary to the herniation of 


the gastric mucosa. 


Comment. Grimoud et alë also mention 
that in 1 of their cases the excised mucosa 
looked adenomatous with marked glandu- 
lar hyperplasia. The microscopic appear- 
ance of the gastric mucosa excised from the 
2 cases reported by Shane ef a/.4 also 
showed extensive edema, moderate lym- 
phocytic and plasmacytic infiltration and 

was diagnosed as benign polypoid hyper- 
plasia. 


Case п. E.G. 104-70-61. This 58 year old 
woman had a partial gastrectomy, Hofmeister- 
type, and vagectomy for a recurrent gastric 
ulcer. Several months after discharge, she began 
to complain of postprandial vomiting of un- 
digested food without blood or bile. She also 
noted severe mid epigastric pain. Upper gastro- 
intestinal examination performed 5 months 
after the surgery disclosed a narrow stoma with 
a lobulated filling defect in the anastomotic 
jejunal loop representing prolapsed gastric 
mucosa. There was also evidence of slow gastric 
emptying (Fig. 1). 

The gastroscopist described large erythema- 
tous folds protruding into the stoma. At the 
time of surgery, a narrowed stoma was found, 
through which several large, edematous, erythe- 
matous folds of gastric mucosa were prolapsing. 
The region of the stoma was excised and dropped 
into formalin. On receiving the fixed specimen, 
the pathologist could not identify any prolapsed 
gastric mucosa. 


Comment. It is of interest that the pro- 
lapse of gastric mucosa which was ob- 


served by the radiologist on 2 separate 
occasions and confirmed by the gastro- 


scopist and surgeon, was not found by the 
pathologist. Since the latter only observed 
the fixed specimen, the explanation must be 
the tissue shrinkage incident to the fixing 
process. 

Case III. J.W. 152-25-28. A partial gastrec- 
tomy, Hofmeister-type, was performed in this 
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7. Prolapsed gastric mucosa 


l'16. causing partial 
obstruction at the stoma as evidenced by the 
dilated gastric remnant and retention of food. 


53 year old man because of а duodenal ulcer. 
This was followed by a transthoracic vagectomy 
for a marginal ulcer 6 months later. Because 
melena recurred 5 months after the second 
operation, roentgenographic examination of his 
upper gastrointestinal tract was requested and 
it showed herniated gastric mucosa into the 
anastomotic stoma (Fig. 11). Re-examination 
14 months later showed no change. 

Two years later a laparotomy was done be- 
cause of continued bleeding. The region of the 
anastomosis was carefully palpated and no ob- 
normalities were noted. The next day, the pa- 
tient was re-explored and a bleeding point found 
in the efferent loop. En bloc excision of the 
efferent and afferent loops was done. No mu- 
cosal lesion was found. 


Case ту. J.B. 119-11-11. A 70 per cent Hof- 
meister-type par tial gastrectomy was performed 
at age 34 in this man because of a duodenal 
ulcer. Four years later, a marginal ulcer was 
treated by transthoracic vagectomy. Prolapse 
of the gastric mucosa was present, in retrospect, 
on an examination done 2 months after his 
second operation. 

He then did well for 6 years when a third 
upper gastrointestinal examination was ordered 
because of dysphagia. The size of the prolapsed 
gastric mucosa was three times larger. At this 





time, there was evidence of a mild anemia and 
guaiac positive stools. The stoma and both 
afferent and efferent loops were visualized gas- 
troscopically and no abnormalities observed, 
although re-examination by roentgenography 
again demonstrated prolapsed gastric mucosa. 
A laparotomy was carried out 2 weeks later 
for cholelithiasis. The gastrojejunostomy stoma 
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Fic. 8. Case v. (4) Duodenal ulcer in an acromegalic 
male with prominent gastric rugae. (В) Prolapsed 
gastric mucosa demonstrated 7 months after par- 
tial gastrectomy. (C) Oblique view demonstrates 
origin of prolapsed mucosa from both anterior 
and posterior margins of the stoma. 


was normal to palpation although the bowel 
was not opened. He continued to complain of 
symptoms compatible with "dumping" but no 
additional gastrointestinal examination or lab- 
oratory studies have been done. 


Comment. Because the prolapsed mucosa 
is soft and flat, it is not surprising that it 
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may not be palpable externally. Shane e 
al. state that the prolapsed mucosa may 
retract completely into the gastric pouch. 
In 1 of their patients, even though the 
jejunum was open, no abnormality was 
seen until the operating table was tilted 
producing the prolapse. It seems evident 
that the diagnosis can not be eliminated 
surgically unless the jejunum is opened and 
the patient elevated. Manning and Gun- 
ter! expressed similar thoughts about 
prolapse of gastric mucosa into the duo- 
denum when they noted that external pal- 
pation at the time of laparotomy frequently 
failed to demonstrate the mucosa and that 
it was necessary to inspect the mucosa 
directly. 

Case v. C.N. 143-86-94. A Billroth II, Hof- 
meister-type, partial gastrectomy was per- 
formed on this diabetic Negro male at age 39 
because of duodenal ulcer. Acromegaly was 
diagnosed at age 36 and a parathyroidectomy 
carried out at 42 years of age for hyperparathy- 
roidism. 

Ever since the gastric surgery, the patient 
had complained of recurrent postprandial epi- 
gastric distress and nausea without vomiting or 
weight loss. 

The first upper gastrointestinal examination 
showed a deformed duodenal bulb with an ulcer 
niche and prominent gastric rugae throughout 
the entire stomach which may have been a 
manifestation of his acromegaly (Fig. 84). 

Seven months after the gastric surgery, re- 
examination demonstrated herniation of the 
gastric mucosa Into the anastomotic jejunal 
loop measuring 7 cm. in diameter (Fig. 8B). In 
the appropriate projection, this could be shown 
to have arisen from both the anterior and pos- 
terior walls (Fig. 8C). 

Three years later (Fig. 8D), the prolapsed 
mass had increased and the patient complained 
of obstructive symptoms of moderate severity 
which were confirmed roentgenographically by 
the delayed emptying of the gastric remnant 
(Fig. 8E). 

The last examination, more than 5 years 
after the initial demonstration of the prolapsed 
mucosa showed very little change. The patient's 
obstructive symptoms are slowly progressing. 
Surgery was recommended but refused by the 
patient. 
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Fic. 8. (D) Slight increase in size 3 years later. (Æ) 
Abnormal retention of barium in gastric pouch on 
a 1 hour roentgenogram. Patient developing symp- 
toms of obstruction. 


DISCUSSION 


The gastric mucosa has now been ob- 
served to prolapse through every available 
orifice, although the exact pathogenesis of 
this phenomenon is unclear.^!-!*!? Cer- 
tainly, redundancy, unusual laxness of the 
underlying submucosa and mucosal hyper- 
trophy are all important factors, although 
the latter can apparently be the result of 
the prolapse, as was suggested in Case r. 

The basic mechanism for the production 
of prolapsed gastric mucosa is the free 
movement of the mucosa over the under- 
lying muscular layers as initially empha- 
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ic. g. C7) Typical symmetric double, smoothly contoured filling defects produced by prolapsed gastric 
mucosa. (B) Note change in size and appearance produced by variations in peristalsis, compression and 
amount of barium. 


sized by Forssell? The looseness of the the duodenal bulb is abetted by the vigor- 
submucosa increases with age, permitting ous peristaltic activity of the antrum. 
greater redundancy of the mucosa and this However, motor activity is practically 
probably partially accounts for the promi- 
nent antral mucosal patterns seen in older 
patients. Prolapse of gastric mucosa into 
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lic. то. Classic intraluminal filling defect produced Fic. 11. Case їп. Small protrusion of gastric mucosa 


by prolapsed gastric mucosa occurring 23 years into the jejunum in a patient with gastrointestinal 
after a partial gastrectomy. bleeding. 
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never observed in gastric remnants which 
function merely as a passive reservoir and 
conduit. 

Levine ef al? suggest that the smaller 
stoma created by the Hofmeister gastro- 
jejunostomy lends itself more readily to 
mucosal prolapse than the larger stoma of 
the Pólya gastrojejunostomy. They also 
postulate that the spur created by partially 
closing the gastric stump may act as a lead- 
ing point. Only 2 of their 14 cases were of 
the Pólva type. Of the 11 patients in our 
series in whom the information was avail- 
able, all had had the Hofmeister-type of 
gastrojejunostomy. We have also seen 
prolapse of the gastric mucosa into the 
duodenum following a Billroth I partial 
gastrectomy. 

The differential diagnosis is not difficult 
since the roentgenographic appearance 1s so 
typical. The most important consideration 
is cancer, particularly if the initial opera- 
tion was done for malignant disease. The 
softness and flexibility of the lesion should 
be sufficient to exclude this possibility. 
Retrograde jejunogastric intussusception 
is another possible source of confusion, but, 
in this condition, the mass is in the gastric 
remnant as well as the jejunum and may 
exhibit fine, parallel striations due to the 
small intestinal mucosal pattern. Poppel'? 
described a case of gastrojejunal intussus- 
ception into the efferent loop produced by a 
larger gastric leiomyoma whose roentgeno- 
grams were very similar to prolapse of 
gastric mucosa. True gastrojejunal in- 
tussusception is extremely rare and is 
associated with a verv short gastric stump 
and a dilated jejunum containing it. 


SUMMARY 


Twenty-four patients with prolapse of 
gastric mucosa through a gastrojejunos- 
tomy stoma following a partial gastrec- 
tomy were studied. 

The roentgenographic appearance is quite 
characteristic. 

Although many of these patients are 
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asymptomatic, prolapse of the gastric mu- 
cosa may be a cause of stomal obstruction 
or gastrointestinal bleeding. 


Department of Radiology 

College of Physicians and Surgeons 
Columbia University 

622 West 168th Street 

New York, New York 10032 


Case 1 is included by courtesy of Dr. 
John Prudden. 
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THE GASTROCAMERA—A 


METHOD FOR IN VIVO 


ROENTGENOLOGIC-PATHOLOGIC 
CORRELATION* 


By BARBARA M. KADELL, M.D.,f MARVIN WEINER, M.D.,t JOHN N. 
JOHNSON, M.D.f and MARTIN POPS, M.D.$ 


LOS ANGELES, CALIFORNIA 


LTHOUGH the roentgenographic ex- 
amination remains the most important 
diagnostic method in the investigation of 
disorders of the gastrointestinal tract, ad- 
ditional aids are often employed.! Gastros- 
copy with the gastrocamera has become 
an Increasingly important and more fre- 
quently employed diagnostic procedure in 
the investigation of gastric lesions.?:*? We, 
as radiologists, should become familiar 
with the photographic appearance of the 
stomach as it 1s recorded by the gastro- 
camera and should develop an understand- 
ing of the advantages and shortcomings of 
the technique. In some institutions the 
radiologists may even perform the exami- 
nation. 

The first intragastric camera was de- 
scribed in 1898, but technical problems 
were great and the procedure was aban- 
doned. There had been several other un- 
successful attempts to develop an instru- 
ment for the purpose of photographing the 
interior of the stomach i7 vivo until 1950, 
when the Olympus Optical Company of 
Tokyo perfected such an instrument. After 
several years of modification, it was intro- 
duced at the First World Congress of 
Gastroenterology in 1958.7 Since then the 
instrument has become smaller and more 
flexible, and in 1964 a combination gastro- 
camera-fiberscope was devised. 


INSTRUMENT 


The instrument currently in use in our 
institution, the GTF-A, incorporates a 3 





Fic. 1. Gastrocamera (GTF-A). Camera proper con- 
taining visual lens; photographic lens and film 
capsule are in the tip; and control unit is at prox- 
imal end. 


cm. camera proper containing visual lens, 
photographic lens, film capsule, and lamps 
for both viewing and photography in the 
tip of a tube which is connected to a control 
unit by an 85 cm. vinyl covered tube which 
is 10.2 mm. in diameter. The lens has a 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D.C., September 3o-October 


3, 1969. 
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Vic. 2. (4) Gastrocamera view of the gastric antrum. The camera is in the body of the stomach viewing the 
antrum. The broad band of tissue on the right is the incisura. The greater curvature is on the left, the lesser 
curvature on the right. The anterior wall is superior and the posterior wall inferior. (B) Distal gastric 
antrum. The orientation is as described in 4. The darker area in the center represents the more distal an- 
trum ez face. (C) Norma! pylorus. The folds encircling the opening represent a contraction wave. (D) Normal 
Billroth II anastomosis. The ridge in the middle of the picture is the anastomotic ring. All of the area 
beneath this to the left of the picture is jejunum. The gastric remnant is above. 
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3-6 mm. focal length and allows clear pho- 
tography of objects between 2 and 10 cm. 
from its front surface. The camera lens 
gives an angular coverage of 80°. The tip of 
the gastroscope containing the camera can 
be made to move 70° upward or downward 
and thus provides the means to sweep the 
entire stomach with proper manipulation. 
The film width is 4 mm. and the individual 
picture size is 4 by 5 mm. 


Vic. 3. Benign gastric ulcer. Upper gastrointestinal 
study shows a large crater on the posterior wall of 
the stomach. (/zsert) A large crater with smooth 
margins is seen in the lower portion of the gastro- 
camera frame. Folds radiate right up to the edge 
of the crater. The other darkened area is the more 
distal antrum ez face. 
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Vic. 4. Malignant gastric ulceration. An irregular 


lesser curvature antral ulceration with a sug- 
gestion of nodularity at its base is seen on the 
barium study. (/zser!) Gastrocamera view shows 
triangular shaped ulcer with a nodular heaped-up 
margin on the right. The pylorus is on the left. 


MATERIAL 


Since the procedure was first introduced 
in our institution, approximately 75 gastro- 
camera examinations have been performed. 
Examples are shown in Figures 1 through 
11. It must be kept in mind that these are 
black and white reproductions of the gas- 
trocamera color films and are magnified 
many times the 4 by 5 mm. picture of the 
film strip. This results in some loss of detail 
and magnification of artifacts. 

METHOD 

Preparation of the patient 1s simple. The 
evening prior to the examination, the pa- 
tient receives a clear liquid supper and 
then N.P.O. Occasionally, gastric lavage is 
required in patients with gastric bleeding 
or pyloric obstruction. Premedication is 
suggested before the procedure. Topical 
pharyngeal anesthesia is obtained with 1: 
per cent Xylocaine. 

After passage of the instrument, the 
stomach is insufflated with air and the 
patient is placed on his left side. The cam- 
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Fic. 5. Marginal ulcer. Suggestion of a large ulcera- 
tion in the area of anastomosis in this patient who 
is after subtotal gastrectomy for ulcer disease. 
(Insert) A large, antacid filled crater with ede- 
matous margins is seen. The darker area repre- 
sents one of the loops of the enterostomy on end. 





Fic. 6. Carcinoma of the stomach. Mucosal destruc- 
tion, nodularity, and fixation along most of the 
greater curvature were seen on the barium study. 
(Insert) Gastrocamera view shows massively and 
irregularly infiltrated folds in most of the stomach. 
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тс. 
had a 
Postoperative 


7. Adenomatous polyp. This 33 year old female 
subtotal gastrectomy for ulcer disease. 
barium showed a filling 
defect in the gastric remnant questionably related 
to previous surgery. (user!) Actual polyp rather 
than plication defect was found on gastrocamera 
examination. 


study 





Fic. 8. Pancreatic rest. Small submucosal filling de- 
fect is seen in the antrum. (Zzsert) Smooth lesion 
in the antral region. Contraction wave surrounds 
the antrum. 


OCTOBER, 1970 


era will then slide along the greater curva- 
ture and photographs are taken at various 
levels from pvlorus to cardia. If a plan is 
devised ahead of time, the 32 exposures in 
the camera should in most instances survey 
the stomach in an adequate manner. The 
examination has been shown to be safe for 
the patient. In a series of 1,700 patients of 
Morrissey et al., there were no perforations. 
The only absolute contraindications of 
gastroscopy with this particular instrument 
are a large Zenker’s diverticulum, recent 
myocardial infarction, aneurysm of the 
thoracic aorta and coma from any cause. 


DISCUSSION 


A program of gastrocamera examination 
following gastrointestinal barium studies in 
selected patients has been in effect in our 
institution for over 1 year. The availability 
of this film record can be of value to the 
radiologist in several ways: 

1. The examination can confirm the 
presence of a questionable lesion suspected 
from the barium study. In this way, it 
serves as an almost immediate roentgeno- 
logic-pathologic correlative aid and can be 
especially valuable to the radiologist in 
training. 


FIG. о. Leiomyosarcoma. A large sessile mass is seen 
arising from the fundus. (/zsert) This is a large 
mass without ulceration and a smooth surface. 
Color films showed this to be quite vascular. 
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Vic. то. (4-С) Kaposi's sarcoma. This 72 year old male with a 3 year history of Kaposi's sarcoma had 
a recent onset of occult bleeding. Roentgenograms show numerous small submucosal filling defects in the 


stomach and small bowel. 


2. At times, the gastrocamera will allow 
а more definitive diagnosis than 15 possible 
on roentgenograms. For example, the 


etiologv of narrowing and irregularity of 


the gastric antrum on the roentgenographic 
examination of the stomach may be un- 
clear. The gastrocamera examination may 
help to distinguish between neoplasm, 
redundant folds, or perhaps extrinsic pres- 
sure deformity. The examination may also 
further help to distinguish between ulcera- 
tions of benign of malignant origin after 
the roentgenologic criteria have been ap- 
plied. In patients with roentgenographic 
evidence of pyloric obstruction, the gastro- 
camera examinations may help to differ- 
entiate between inflammation vs. neoplasm. 

The postoperative stomach is notoriously 
dificult to evaluate roentgenographically. 


Anastomotic ulcers and tumor recurrences 


may appear more obvious on gastrocamera 


examination than on the roentgenograms, 
where we may find difficulty in distinguish- 
ing pathology from changes in anatomy 





Fic. то. (D) In addition to multiple submucosal 
nodules, a macular violaceous eruption on the 
gastric mucosa is seen which has the same appear- 
ance as the patient's skin lesion. 
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11. Peutz-Feghers syndrome. This 19 year old 
female had numerous small bowel obstructions. 
Barium studies revealed multiple polypoid defects 
present in the stomach, small bowel and colon. 
(Insert) There are numerous small tumors of vary- 
ing sizes in all parts of the stomach. This is a pic- 
ture taken of the body of the stomach. 


FIG. 


secondary simply to the surgical proce- 
dure.” 

The study may also show a lesion 
which may not be suitable for conventional 
roentgenologic demonstration. Examples 
are small, shallow ulcerations and possibly 
small telangieetasias of gastric mucosa.' 
Also fundal abnormalities may be clearly 
shown, this area often being particularly 
difficult to evaluate roentgenographically. 
In these cases, viewing the roentgenograms 
and gastrocamera results side by side may 
provide new roentgenologic criteria for 
lesions previously thought undiagnosable 
by roentgenography. 

Therefore, some of the value of the ex- 
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amination to the radiologist is that 1t may 
confirm his roentgenographic impression, it 
may further explain a lesion or finding he 
suspects from his study, or it may uncover a 
lesion that roentgenography is not able to 
depict in a symptomatic patient. The ex- 
amination may be of further value in the 
monitoring of gastric lesions such as gastric 
ulcers, the complete healing of which may 
be difficult to assess accurately roentgeno- 
graphically.” 

The greatest disadvantage of the proce- 
dure is the large number of technically 
unsatisfactory examinations.’ There may 
be photographic problems with the film 
being either over- or underexposed. Un- 
fortunately, this does not become apparent 
until after the examination is completed 
and the film developed. The endoscopic 
impression must then be relied upon as the 
film strip is not available for intensive 
study. Overlapped frames may also be a 
problem. 

Although theoretically with the newer 
instruments it is possible to survey the 
entire stomach, full coverage may not be 
obtained because of distortions in anatomy 
due either to unusual normal variation or 
distortion secondary to disease or infiltra- 
tion. 

Blurring of the lens by mucus may be a 
factor in a suboptimal examination. In 
some cases, lack of patient cooperation is a 
factor as in inability to distend the stomach 
sufficiently with air. The instrument is also 
fragile and expensive to repair.‘ 


SUMMARY 


A selection of gastrocamera studies of a 
variety of gastric abnormalities is pre- 
sented in the hope of familiarizing the 
radiologist with this increasingly popular 
visual diagnostic instrument. 

The advantages and shortcomings of the 
technique are discussed. 

Barbara M. Kadell, M.D. 
Department of Radiology 


UCLA Center for the Health Sciences 
Los Angeles, California 90024 
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ANGIOGRAPHIC FINDINGS IN DISEASES 
OF THE STOMACH* 


By SHIGERU SHIBATA, M.D., 


SAPPORO, 
ARIUM study, gastrocamera, biopsy 
and other methods available for diag- 
nosis of gastric diseases have made a re- 
markable progress in recent years. These 
diagnostic methods are intended to examine 
the gastric wall from the mucosal aspect. 
On the other hand, 
ployed for the purpose of observing the 
state of the gastric wall from the aspect of 
the serous membrane. The combined use of 
different diagnostic procedures 
makes it possible to obtain an accurate 
diagnosis of gastric diseases, as regards 
their clinical development including the 
site of the lesion and the infiltration. 

It is the purpose of the authors to report 
the angiographic findings of gastric dis- 
eases, and discuss the clinical significance 
in comparison with the histopathologic 
assessment. 


angiographv is em- 


these 2 
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aud NAOYA IWASAKI, M.D. 
HOKKAIDO, JAPAN 
MATERIAL AND METHOD 
The gastric arteries consist of the 
branches from the celiac axis: left and 
right gastric arteries, gastroduodenal ar- 
tery, short gastric arteries, and left and 
right gastroepiploic arteries. 


Selective celiac angiography was per- 
formed in 34 patients with gastric cancer, 

patients with gastric ulcer, and 5 pa- 
tients with other gastric diseases that were 
subsequently proved by surgery or autopsy. 

The Seldinger technique of catheter in- 
troduction from the femoral artery was 
used, and a preformed green Kifa catheter 
was inserted into the celiac axis and oc- 
casionally the superior mesenteric artery. 

Prior to the injection of the contrast 
medium (urografin 76 per cent), efferves- 
cent tablets were administered perorally in 
order to distend the gastric cavity.!" 





iG. Ds 


А 35 year old woman with tubular adenocarcinoma of the cardia. 


(4) Roentgenogram taken in up- 


right position. Coarse irregularity is observed on the lesser curvature in the cardiac portion, with an in- 


cisura demonstrated on the greater curvature. (В) Arterial phase of superior mesenteric arteriography. 
Because of complete obstruction at the orifice of the celiac axis, the branches of the celiac axis are visu- 
alized via the pancreaticoduodena! and transverse pancreatic arteries. The left gastric artery (7) is 
distinctly recognized showing neoplastic vascularity, and a tumor stain ( 1 ) is demonstrated in the cardia. 


* From the Department of Radiology, Tonan Hospital, Sapporo, Hokkaido, Japan. 
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ic. 2. А 48 year old woman 
with tubular айепосаг- 
cinoma of the body of the 
stomach. (4) 
gram taken in supine posi- 
tion. An extensive ulceration 
of irregular shape is seen in 
the body of the stomach 
with irregular gastric folds 
observed in the surrounding 
area. (B) Arterial phase. Tor- 
tuous and saccular neoplas- 
tic vascularity ( Т) from the 
left gastric artery is seen in 
the body of the stomach. 
(C) Venous phase. A marked 
tumor stain ( f ) is observed. 


Roentgeno- 


Serial roentgenograms were made, with 
films exposed per second for 5 seconds and 
film at intervals of 4 seconds for an ad- 
ditional 15 seconds. 


t3 


RESULTS 

Hypervascularity and puddling are very 
important angiographic findings for the di- 
agnosis of tumor, in the form of neoplastic 
vascularity and tumor stain,’ as interpreted 
in the roentgenograms. The angiographic 
findings of hypervascularity and puddling 
may also be observed in cases of inflamma- 
tory changes.‘ It is, therefore, necessary 
to differentiate the hypervascularity and 
puddling due to tumor from those ascrib- 
able to inflammatory changes, and to 





identify the tumor vessel by observation 
of all the findings obtained in every phase. 
An angiogram should be characterized by 
the pattern of the tumor vessel when it 
shows a blood vessel giving off numerous 
and irregular branches, saccular branches 
and tortuous branches." 

As shown in Table 1, of 34 cases of gastric 
carcinoma, neoplastic vascularity was ob- 
served in 31 cases, and tumor stain in 22 
cases. The cases were grouped bv the site of 
the lesion. In carcinoma of the cardia, 
all the cases exhibited both neoplastic 
vascularity and tumor stain, almost cor- 
responding to the extent of the tumor 
invasion (Fig. 1, 7 and B). In carcinoma 
of the body of the stomach, neoplastic 
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FIG. 3. А 72 year old man with tubulo- 
papillary adenocarcinoma of the an- 
trum. (4) Roentgenogram taken in 
prone position. A huge serrated filling | 
defect is seen on the greater curvature of the antrum. (B) Arterial phase. The gastroduodenal artery ( 1) 15 
displaced to the right side, and the right gastroepiploic artery ( 1) shows tortuosity at the involved area. 
Neoplastic vascularity and marked tumor stain are observed on the greater curvature of the antrum. 





Taste T vascularity was observed in g cases, and 
SITES OF GASTRIC CANCER AND tumor stain in 6 cases (Fig. 2, 4-C). In 
ANGIOGRAPHIC FINDINGS antral carcinoma, neoplastic vascularity 


cases, and tumor stain in 
A and B). Although the 
presence of tumor may be indicated by 
neoplastic vascularity, it was generally 


DO = was found in 
No. of | Neoplastic Tumor ^ 


m 
Y à : unm cases (Fig. 3, 
Cases Vascularity Stain d = 


Cardia 9 9 9 

Body 9 9 6 dificult to demonstrate the whole tumor 
Antrum 11 9 3 tissue of the main lesion in the antrum as a 

че 5 : 4 tumor stain. There were occasional cases 
oti 34 3 22 


which exhibited neither neoplastic vas- 





[16. 4. A 68 year old woman with tubular adenocarcinoma of the antrum. (4) Roentgenogram taken in 
prone position. A large crater is observed in the lesser curvature of the antrum. (В) Arterial phase. The 
right gastric artery ( 1) is displaced inferiorly and is disrupted by neoplastic vascularity of the lesion. 
Also fine irregular vessels ( Î ) are demonstrated in the surrounding of the lymph nodes. The gastroduo- 
denal and pancreaticoduodenal arteries are irregularly narrowed. 


m 
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Fic. 5. A 65 year old woman with tubulopapillary adenocarcinoma of the pylorus. (4) Roentgenogram taken 
in supine position. A filling defect is seen in the pyloric portion, and its margins are irregular. (В) Arterial 
phase. A well defined tumor stain ( Т) is observed in the regions of both lesser and greater curvatures of 
the pylorus, and the gastroduodenal artery ( ¢ ) is slightly displaced to the right side. 


cularity nor tumor stain. In antral carci- 
noma with cancerous ulcer appearing as a 
main lesion, neoplastic vascularity was 
demonstrated in the area surrounding the 
ulcer, but no marked tumor stain could be 
observed (Fig. 4, 4 and B). In pyloric 
carcinoma, neoplastic vascularity was ob- 
served in 4 cases, and tumor stain in 4 
cases. The tumor stain was marked. Espe- 
cially when pyloric stenosis was present, a 
tumor stain often appeared in the area 
consistent with the portion invaded by 
carcinoma. Consequently, the extent of 
tumor invasion in the gastric wall was 
often clearly demonstrated within the area 
shown as a filling defect by the barium 
study (Fig. 5, 4 and B). In another case 
where similar pyloric stenosis was observed, 
however, neither neoplastic vascularity 
nor tumor stain was obtained; the angio- 
gram indicated only tortuosity and dis- 
ruption of the gastric arteries. On lapa- 
rotomy, a carcinoma was found infiltrating 
the stomach from the pyloric portion to the 
antrum and body, which was nonresect- 
able. 

It was characteristic that both neo- 
plastic vascularity and tumor stain were 
exhibited in many cases with carcinoma 
of the cardia and body of the stomach. 


Antral carcinoma exhibited neoplastic vas- 
cularity in most cases, but tumor stain in 
only a few. Pyloric carcinoma showed both 
neoplastic vascularity and tumor stain in 
all except 1 case. 

Histologic diagnosis of the operative 
specimens was made in 26 cases with gastric 
carcinoma. The classification included 
papillary, tubular, and tubulopapillary ade- 
nocarcinomas. 

As shown in Table rm, the histologic 
diagnosis was correlated with the angio- 
graphic findings of neoplastic vascularity 
and tumor stain. It was characteristic 
that neoplastic vascularity and tumor 
stain were obtained in most cases with 
papillary and tubulopapillary adenocarci- 


Tase II 


HISTOLOGIC PATTERNS OF GASTRIC CANCER AND 
ANGIOGRAPHIC FINDINGS 


No. of | Neoplastic Tumor 
Cases Vascularity Stain 


Papillary 

adenocarcinoma 4 4 3 
Tubular 

adenocarcinoma 15 13 7 


Tubulopapillary 
adenocarcinoma 7 7 F 





Гс. 6. А 48 year old man with 
tubulopapillary adenocarci- 
noma of the pylorus. (4) 
Roentgenogram taken in su- 
pine position. A horseshoe- 
shaped protuberant lesion, 
which is well defined, is dem- 
onstrated in the pyloric por- 
tion. (B) Arterial phase. A 
fine neoplastic vascularity 
(Т) is seen in the pyloric 

portion. (C) Capillary phase. 

The fine neoplastic vascu- 

larity changes to a horse- 

shoe-shaped tumorstain( 1). 


nomas. [n tubular adenocarcinoma, tumor 
stain was demonstrated in fewer cases. 
However, both neoplastic vascularity and 
tumor stain were exhibited only in tubular 
adenocarcinoma in the cases with carci- 
nomas of the cardia and body of the 
stomach. In pyloric and antral carcinomas, 
the presence of neoplastic vascularity and 
marked tumor stain depended on the stage 
and histologic pattern of the carcinoma. 


DISCUSSION 

Neoplastic vascularity is demonstrated 
to be consistently present in the tumor, but 
does not always appear in combination with 
tumor stain due to the tvpe of the tumor. 

A positive assessment of tumor stain is 
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made when the tumor vessels are recog- 
nized and the whole tumor tissue is stained 
in all phases of angiography. For such a 
finding, contrast medium should flow in 
earlier and be retained for a longer period 
in the tumor tissue than in the normal one; 
in other words, arteriovenous shunt and 
absence of vein become prerequisites.!^ For 
this reason, comparison of the angiographic 
findings in the arterial, capillary and venous 
phases is important to differentiate ma- 
lignant disease from a benign lesion. 

The diagnosis of carcinoma of the cardia 
and upper portion of the gastric bodv can 
be established on the basis of neoplastic 
vascularity and tumor stain, whereas it is 
difficult to diagnose a lesion in these re- 
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FIG. 7. А 36 year old woman with tubular adenocarcinoma of the body of the stomach. (4) Roentgenogram 
taken in supine position. The mucosal folds of the lesser curvature of the body radiate away from their 
base in spoke fashion, and the edges of the crater tend to become slightly undetermined. (В) Arterial phase. 
The branches from the right gastric artery ( 1 ), slightly dilated, are visualized. There is a fine neoplastic 
vascularity ( 1) but a tumor stain is not recognized at the lesion. (С) Angioscanogram (after injection of 


[9 МАА through the celiac axis). A positive scintigram ( 


gions by barium study and endoscopic 
examination. Furthermore, the angiogra- 
phic findings can disclose lesions that may 
be unsuspected on the barium study or 
endoscopic examination, and readily deter- 
mine the extent of infiltration of the main 
lesions (Fig. 1, 4 and B; and 2, 4-C). The 
cardia and the upper portion of the gastric 
body are supplied by the left gastric artery 
(larger in caliber than the other gastric 
arteries), which originates directly from 
the celiac axis, and by the short gastric 
arteries (branches of the splenic artery), 


Т) is obtained consistent with the lesion. 


which are of rather increased caliber;? 
therefore, a large amount of contrast me- 
dium flows into these parts of the stomach. 
Cases of antral carcinoma which do not 
demonstrate neoplastic vascularity or tu- 
mor stain should be considered as being 
far advanced; the angiographic findings of 
neoplastic vascularity and tumor stain 
are replaced by findings indicating dis- 
placement, tortuosity, and disruption of 
the gastric blood vessels. The situation is 
similar in the pyloric carcinoma. As a pos- 
sible cause, it may be considered that the 





Fic. 8. 
leiomvoma of the 


A 62 year old woman with 
cardia. (4) 
Roentgenogram taken in half prone 
position. A round lesion of well de- 
fined filling defect is seen in the 
cardia. (B) Arterial phase. The left 
gastric artery arises independently 
from the abdominal aorta. The left 
gastric artery ( 
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1) supplying the lesion fills rapidly, and neoplastic vascularity ( Î ) is seen within the 


lesion. A well defined tumor stain is also demonstrated. 


injected contrast medium can flow only in 
a very small quantity into the pyloric and 
antral portions of the stomach because 
thev are supplied bv the right gastric ar- 
tery, the smallest in caliber among the 
gastric arteries, and by the right gastro- 
epiploic artery, the most distal branch from 
the celiac axis.* 

A marked tumor stain develops in some 
histologic patterns of gastric cancer. Papil- 
lary adenocarcinoma exhibits a marked 
tumor stain regardless of its site, thus 
enabling a clear distinction between the 
tumor tissue and the normal tissue. Tubulo- 
papillary adenocarcinoma shows a tumor 
stain before the tumor tissue has been 
necrotized (Fig. 3, A and В; and 5, 4 and 
D). 


When the tumor tissue grows and de- 


velops into an advanced stage in papillary 
and tubulopapillary adenocarcinomas, it 
undergoes necrosis in part because of dis- 
ruption, stenosis and other changes of the 
gastric arteries, producing a circulatory 
disturbance. In consequence, neoplastic 
vascularity becomes scarce and the tumor 
tissue is no longer recognized as a tumor 
stain. 

In the case of tubular adenocarcinoma, 
tumor stain cannot be observed in the 
pyloric and the antral portions, only in the 
cardia and in the upper portion of the 
gastric body. 

Two cases with early gastric carcinoma 
that invaded only the gastric mucosa and 
the submucosal layer are discussed. One 
had a protuberant lesion and exhibited neo- 
plastic vascularity and tumor stain in the 


Fic. 9. А 62 year old man with 
gastric ulcer of the body. 
(4) Roentgenogram taken 
in supine position. An oval 
crater is present оп the 
greater curvature їп the 
body of the stomach. (B) 
Arterial phase. The branches 
(1) from the left gastric 
artery are regularly dis- 
tributed on the lesion. (C) 
Venous phase. There is a dif- 
fuse stained area corres- 
ponding to the lesion. Ven- 

(Т) from the 

area 15 distinctly 


ous return 
stained 
observed. 


area corresponding to the lesion. This 
tumor stain was well delineated. No ab- 
normality was demonstrated at all in the 
venous phase of the gastric wall at the 
lesion. The histologic diagnosis was tubulo- 
papillary adenocarcinoma (Fig. 6, 1-С). 
The other case had a cancerous ulcer, and 
exhibited neoplastic vascularity in the area 
corresponding to the lesion in the arterial 
phase, but no tumor stain. Angioscanogra- 
phy was performed following injection of 
Г? МАА into the celiac axis, and a posi- 
tive scintigram was obtained in the area 
corresponding to the tumor tissue.” Angio- 
scanography was very effective in this case 
since there was no tumor stain (Fig. 


AC): 


L3 






Early papillary or tubulopapillary adeno- 
carcinoma showing protuberance is readily 


diagnosed, proving that early gastric can- 
cer may be recognized by the combined 
use of angiography and angioscanography. 

In advanced gastric cancer, swellings of 
the regional lymph nodes due to metastases 
from the main lesion cause displacement, 
stretching and disruption of the gastric 
blood vessels, and produce neoplastic 
vascularity indicating formation of fine 
irregular vessels in the capsule of the lymph 
node. However, thev fail to show stain 
(Fig. 4, 4 and B). Infiltration into the 
adjacent organs is indicated bv abnormal- 
itv due to displacement, stretching and 
other changes of the splenic, pancreatic 





liG. 10. A 48 year old man with hori- 
zontal organo-axial rotation of the 
stomach. (4) Roentgenogram taken 
in supine position. A deformity of 
the stomach is observed. The upper 
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portion of the stomach has been thought to be the lesser curvature. (B) Arterial phase The right ( 7 ) 
and left ( 1.) gastric arteries make an arcade in the lower portion of the stomach which has been thought 
to be the greater curvature; in reality it is the lesser curvature. The right ( 1 ) and left ( 1 ) gastroepiploic 
arteries make an arcade in the upper portion of the stomach which has been thought to be the lesser 


curvature; in reality it is the greater curvature. 


and hepatic vessels. The angiographic 
findings of celiac axis are particularly im- 
portant for diagnostic assessment of hepatic 
metastases. 

Polvp of the stomach was not demon- 
strated angiographically, while leiomyoma 
of the stomach was the most vascular 
tumor. The artery supplying the tumor 
filled rapidly, and there was early, moder- 
atelv dense filling of the drainage veins. 
Manv irregular vessels were seen within 
the tumor and the accumulation of the 
contrast medium was dense; the tumor 
had a well defined border (Fig. 8, .7-C). 

The angiographic finding of gastric ulcer 
was not so greatlv different from that of a 
normal stomach. It is characteristic of the 
fresh ulcer that the branches of gastric 
arteries supplving the involved area are a 
little dilated and show neither irregularity 
nor stenosis. When an ulcer is healed, the 
supplying arteries become rather thin as 
compared with other arteries of the gastric 
wall. However, if inflammatory change oc- 
curs in the serous membrane of an un- 
healed ulcer, an irregular dense stain is 
observed in the surrounding area of the 
ulcer. It may be sometimes difficult to 
differentiate this angiogram from tumor 
stain but the differentiation can be made 


easily by thorough observation of the 
angiographic findings appearing on all the 
phases of the stained area. Especially 
when venous flow of the stained area is 
demonstrated in the venous phase, can a di- 
agnosis of ulcer be made (Fig. 9, ,7-C). 

Although gastric disease can be diag- 
nosed bv barium studv, we have not been 
able to differentiate a malignant from a 
benign lesion in some cases. Angiography 
of the stomach provides additional in- 
formation unsuspected on the barium 
studv, and also is effective for making a 
diagnosis of intramural gastric tumors, 
extragastric tumors, and such anomalies as 
organo-axial rotation and volvulus of the 
stomach (Fig. 10, .7 and 5). 


SUMMARY 


Angiography was performed in cases 
with gastric diseases for the purpose of 
determining the clinical significance in 
comparison with histologic assessment. 

In carcinoma of the stomach, neo- 
plastic vascularity and tumor stain are 
demonstrated in the area corresponding 
to the main lesion. The tumor stain is de- 
pendent upon the stage and histologic 
pattern of the carcinoma. As à carcinoma 
advances, neoplastic vascularity and tumor 
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stain are replaced by displacement, stenosis 
and disruption of the gastric blood vessels. 

Angiography of the stomach gives ad- 
ditional information not anticipated from 
the barium study as regards the gastric 
serous membrane, and is very helpful in 
the diagnosis of intramural gastric tumors, 
extragastric tumors, and such anomalies 
as organo-axial rotation and volvulus of 
the stomach. 


Shigeru Shibata, M.D. 
Department of Radiology 
Tonan Hospital, Sapporo 
Hokkaido, Japan 


REFERENCES 


1. Baum, S., Roy, К., FINKELSTEIN, A. К., and 
BLAKEMORE, W. S. Clinical application of 
selective celiac and superior mesenteric arteri- 
ography. Radiology, 1965, 84, 279-295. 

2. Byorn-Hansen, К. W., and O’Brien, D. S. 
Aortographic opacification of gastric fundus 
simulating neoplasm. Am. J. ROENTGENOL., 
Rap. THERAPY & NUCLEAR MED., 1967, 700, 
408-410. 

3. Boysen, E., Wattace, S., and Kanter, I. E. 
Angiography in tumours of stomach. Acta 
radiol., 1966, 4, 306-320. 


Angiographic Findings in Diseases of the Stomach 331 


4. Boysen, E., and Reurer, S. К. Angiography 
in diagnosis of chronic unexplained melena. 
Radiology, 1967, 89, 413—419. 

5. Kaneko, M., Sasaki, T., and Кро, C. Positive 
scintigraphy of tumor by means of intra- 
arterial injection of radioiodinated macroag- 
gregated albumin (MAA). Am. J. Roent- 
GENOL., Rap. THERAPY & NUCLEAR MED., 
1968, 702, 81—87. 

6. Nepesar, К. A., POLLARD, J. J., and STONE, 
D. L. Angiographic diagnosis of malignant 
disease of liver. Radiology, 1966, 86, 284-291. 

7. Nepesar, К. A., and Porranp, J. J. Critical 
evaluation of selective celiac and superior 
mesenteric angiography in diagnosis of pan- 
creatic diseases, particularly malignant tu- 
mor: fact and artefact. Radiology, 1967, 89, 
1017-1027. 

. PRIESTLEY, J. T. Stomach, duodenum, pan- 
creas and spleen. In: Anatomy for Surgeons. 
Volume 2. Edited by W. H. Hollinshead. 
Paul B. Hoeber, Inc. New York, 1961, pp 
389-397. 

9. STULBERG, Н. J., and Bierman, Н. К. Selective 
hepatic arteriography: normal anatomy, an- 
atomic variations and pathological conditions. 
Radiology, 1965, 85, 46-55. 

то. TAYLOR, D. A., MACKEN, К. L., Fiore, A. S., 
Coucuer, H., BACHMAN, A. L., and SEAMAN, 
W. B. New method for visualizing gastric 
wall: II. Further studies. Radiology, 1966, 86, 


711—717. 


со 


OcTOBER, 1970 


PASSING THE CANTOR TUBE IN A PATIENT 
WITH A GASTROENTEROSTOMY: AN UNUSUAL 
COM PLICATION* 


By HARRY SHULMAN, M.D. 


NEW YORK, NEW YORK 


HE radiologist is often called upon to 

monitor the intestinal location of the 
Cantor tube. This report describes an un- 
usual complication of passing the Cantor 
tube in a patient with a gastroenterostomy, 
and alerts the radiologist to its roentgeno- 
logic appearance. 


REPORT OF A CASE 


The patient, a 68 year old female, was ad- 
mitted to The New York Hospital for evalua- 
tion of sinus bradycardia. While in the hospital, 





Fic. т. The mercury-filled bag is in the second por- 
tion of the duodenum. The duodenal bulb is gas- 


filled. The gallbladder is opacified. Distended 


small bowel loops are present. 


she developed a small intestinal ileus of undeter- 
mined cause, and the Cantor tube was passed 
to relieve abdominal distention. 

A scout roentgenogram of the abdomen was 
obtained and showed the mercury-filled bag of 
the distal Cantor tube to be within the second 
portion of the duodenum (Fig. 1). The clinician 
was advised that the tube could be advanced 
in the routine fashion. 

А second scout roentgenogram, taken the 
following day, was interpreted as showing the 
tube coiled within the stomach (Fig. 2). Further 
evaluation, however, suggested the possibility 
of the Cantor tube being coiled through the 
gastroenterostomy. A hypaque contrast medium 





Fic. 2. The Cantor tube was initially interpreted as 
being coiled in the stomach. The distal stomach 
in the supine position, however, is air-filled (ar- 
rows) and suggests that the 2 caudad loops are 
outside the stomach and within the duodenum. 


* From the Department of Radiology, the New York Hospital —Cornell Medical Center, New York, New York. 
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swallow was performed which showed the tube 
passing into the duodenum and twice re-enter- 
ing the stomach through the gastroentero- 
stomy, forming the 2 coiled loops seen on the 
scout roentgenogram (Fig. 3). Attempted bed- 
side removal resulted in a tightening of the 
coil (Fig. 4). 

The loops were unwound under fluoroscopy, 
and the Cantor tube was removed without 
surgical intervention. 


DISCUSSION 


It is customary for the radiologist to 
monitor the position of the Cantor tube 
via a scout roentgenogram of the abdomen. 
Visualization of the mercury-filled bag of 
the distal tube in the second portion of the 





Fic. 4. Attempted withdrawal at the bedside re- 
sulted in tightening of the coiled loops. 


duodenum is usually considered sufficient 
evidence to freely advance the tube. In the 
presence of gastroenterostomy, however, 
monitoring should be done more frequently, 
and possibly with the aid of fluoroscopy, 
until the mercury bag has passed the site 
of anastomosis. Should the appearance 
suggest the possibility of a trapped tube, 
contrast medium examination is suggested 
to confirm the entrappment. Attempted 
removal of the coiled tube under fluoro- 
scopy is the treatment of choice. 


SUMMARY 


An unusual complication of passing the 
Cantor tube in a patient with a gastroent- 
erostomy is presented, and the radiologist 
is alerted to Its roentgenographic appear- 
ance. 





Department of Radiology 
Fic. 3. Hypaque contrast medium swallow shows the New York Hospital—Cornell 


Cantor tube passing into the duodenum and twice Medical Center 
re-entering the stomach through the gastroen- 525 East 68th Street 
terostomy (arrow). New York, New York 10021 
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SMALL BOWEL TRANSIT TIME OF WATER SOLUBLE 


2 


IODINATED CONTRAST MEDIUM AND BARIUM 


7 SULFATE IN CATS WITH SIMULATED 
ET SURGICAL ACUTE ABDOMEN* 


HE indications and contraindications 

forthe use of water soluble iodine-con- 
tainihg contrast media or barium sulfate 
in patients in whom small bowel obstruc- 
tion or adynamic ileus is suspected, have 
been reviewed repeatedly.^7 The subject is 
controversial as the opinions are divided; 
yet, the problem is important and common. 
In postoperative patients particularly, a 
distinction between adynamic ileus and 
mechanical obstruction on plain roentgeno- 
grams is often difficult, yet barium sulfate 
often requires prolonged studies. 

'The transit times of the water soluble 
contrast medium and barium sulfate through 
the small bowel have recently been com- 
pared in normal dogs.* Other studies have 
compared the effectiveness of these 2 con- 
trast media in the study of experimental, 
mechanical obstruction in dogs. Compari- 
son of transit times of these media in simi- 
lar experimental conditions to that of the 
surgical acute abdomen assumes great im- 
portance. 

Transit times of bismuth meals in cats 
before operations and after various surgical 
-conditions were studied more than 40 years 
ago.^3 In the present study, to enable the 
quantitation and reproduction of hypody- 
namic ileus simulating adynamic ileus in 
acute abdominal conditions, we have used 
a drug (probanthine). Clinically, this drug 
(probantheline bromide) is used to produce 
a hypotonic state of the small bowel.? 

The transit times of each contrast me- 
dium from the small bowel to the colon 
were compared in cats: (a) used as normal 
controls; (b) given large doses of proban- 
thine; (c) 24 hours after abdominal explora- 


By CHARLES D. NOONAN, M.D., and ALEXANDER К. MARGULIS, M.D. 
SAN FRANCISCO, CALIFORNIA 


tion and handling of the small bowel; and 
(d) in which small bowel obstruction or 
perforation, or both of these conditions, 
were surgically induced. 


MATERIAL AND METHOD 


Nineteen unanesthetized male and fe- 
male cats, varying in weight from 4 to 6.5 
pounds, were given hypaque, a water sol- 
uble, iodine-containing contrast medium 
(sodium diatrizoate 20 per cent) or U.S.P. 
barium sulfate, on separate occasions in 
similar experimental situations. Hypaque, 
15 ml., or barium sulfate 30 ml., was intro- 
duced through a nasogastric tube into the 
stomach of the cat and probanthine ad- 
ministered when indicated. 

The animals were fasted the night before 
each examination. Roentgenograms of the 
small bowel transit of contrast medium 
were obtained at intervals of from 15 min- 
utes to т hour for the first 7 hours and when 
indicated on the following day. Food or 
liquid was withheld also during the day of 
the examination. The cats were immobi- 
lized between roentgenographic exposures 
during the first 7 hours. 

'The dose of probanthine administered 
intramuscularly to each cat was 1 mg. per 
1$ pounds (0.73 kg.) of body weight. Dila- 
tation of the pupils of the cat about 2 min- 
utes later was an indication to us of effec- 
tive pharmacologic action and was ob- 
served for as long as 7 hours. 

Preoperative diabutal was given the an- 
imals which underwent abdominal explor- 
ation. The surgical procedure on each of 
18 cats involved exteriorization and hand- 
ling of the cecum and the entire small 


* From the Department of Radiology, University of California Schcol of Medicine, San Francisco, California. 
Supported in part by a grant from the Sterling-Winthrop Research Institute, Rensselaer, New York. 


334 


Vou. 110, No. 2 


bowel. A metallic nerve clip was placed in 
lymph nodes adjacent to the terminal 
ileum. Mechanical obstruction of the ter- 
minal small bowel was accomplished with 
umbilical tape ties in 8 cats. When perfora- 
tion was desired, the immediate proximal 
bowel was punctured with a sterile ear- 
marker on the antimesenteric half of the 
bowel in 4 of the cats with induced small 
bowel obstruction and in 3 without ob- 
struction. 

A mixture of barium sulfate and hypaque 
(1§ ml. and 8.5 ml., respectively), with and 
without probanthine was given to 3 an- 
imals. The transit times of this admixture 
of the contrast media through the small 
bowel were also compared in the normal 
state and 24 hours after abdominal explora- 
tion. 

RESULTS 

The results of the studies are summarized 
in Figures 1—5. Twofold or greater differ- 
ences in small bowel transit time in the 
same cat were considered significant. 

In 13 of 19 cats the small bowel transit 
timeincreased at least twofold with barium, 
compared with that from hvpaque. In 2 of 
the 6 remaining cats, the increase in transit 
time with barium was of lesser magnitude. 

The advnamic ileus induced with pro- 
banthine resulted in at least twofold in- 
creases in individual transit times in all but 
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16. 1. Small bowel transit times of con- 
trast media in intact cats. 
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FıG. 2. Small bowel transit times of barium sulfate 
with probanthine induced adynamic ileus. 


2 cats given barium as the contrast medium 
and in all but 3 when the contrast medium 
was hypaque. In 8 of the 1g cats with the 
simulated adynamic ileus, compared small 
bowel transit times were at least twofold 
greater with barium than with hypaque. 
In 2 of the 3 cats in which an equal mixture 
of both contrast media was used, a twofold 
increase in transit time was noted with the 
simulated adynamic ileus. 
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Fic, 3. Small bowel transit times of hypaque with 
probanthine induced adynamic ileus. 
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liG. 4. Small bowel transit times of contrast media 
with probanthine induced adynamic ileus. 


Twenty-four hours after abdominal ex- 
ploration and handling of the bowel the 
small bowel transit time of barium sulfate 
in 7 cats was approximately the same as 
during the preoperative control study. In 
4 of 8 cats examined with hypaque 24 
hours after operation, the small bowel tran- 
sit time of hypaque was prolonged at least 
twofold as compared with the preoperative 
control study. At 24 hours the postopera- 
tive small bowel transit times with hypaque 
were shorter than the postoperative transit 
times with barium. 

In 1 of 3 cats receiving an admixture of 
both media the 24 hour postoperative small 
bowel transit time was prolonged at least 
twofold compared to the preoperative 
study. 

In a small series of cats with induced 
obstruction of the small bowel, or perfora- 
tion, or both, we observed that barium was 
the agent that defined the level of obstruc- 
tion. When barium was administered to the 
3 cats with perforation, a barium spill was 
observed in 1 of 2 cats whose distal small 
bowel was obstructed at 24 hours. This cat 
was killed 4 days later and a severe peri- 
tonitis was noted. The other cat was main- 
tained on parenteral fluids until killed at 
14 days; a severe peritonitis had developed 
in this cat also. The third cat with perfora- 
tion but no distal obstruction was re-studied 
1 month later. At that time the transit 
time of barium sulfate in that cat, both 
after administration of probanthine sim- 
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ulating adynamic ileus and without any 
drug, approximated the transit time during 
the preoperative control period. In this 
same cat at necropsy, a small amount of 
sterile serous ascites was seen, with ad- 
hesions at the healed site of perforation. 
The greater the volume of administered 
contrast medium, the faster was the transit 
time. In all instances in which hypaque was 
administered, sufficient absorption from the 
gastrointestinal tract resulted in faint opa- 
cification of the urinary bladder of the cat. 


DISCUSSION 


Transit times vary notoriously, depend- 
ing on the administered contrast medium 
and its volume, the age of the patients,’ the 
clinical condition,! and the administered 
drugs, among other factors. 

The transit time of each agent varied con- 
siderably among the group of cats, but, in 
individual cats, the transit time of a given 
contrast medium was fairly reproducible. 
Our reported results reflect at least a 
twofold change in compared transit times 
of individual cats. 

Barium sulfate is an inert agent when 
confined to the lumen of the gastrointesti- 
nal tract. By contrast, hypaque, because of 
hyperosmolarity, readily draws body fluids 
to the gastrointestinal lumen and distends 
the bowel. The resultant increased volume 
of the gastrointestinal contents accounts 
for the rapid transit of the water soluble 
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Vic. 5. Twenty-four hours after laparotomy with 
small bowel manipulation. 
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agent compared with that of barium. In 
this manner the water soluble contrast me- 
dium acts as a saline type of cathartic.? At 
the same time, hypaque is absorbed from 
the gastrointestinal tract of the cat suffi- 
ciently for faint opacification of the urinary 
bladder. Such urinary tract opacification 
is seen commonly in gastrointestinal studies 
of children and some adults after adminis- 
tration of hypaque. 

Probanthine (probantheline bromide) in 
small doses acts as an anticholinergic.? In 
large doses it is a ganglion-blocking agent 
that results in hypotonicity primarily of the 
small bowel, and simulates adynamic ileus 
of acute abdominal conditions. This hypo- 
tonic action results in prolonged transit 
with each contrast medium. The hypotonic 
bowel responds only weakly to the effect of 
increased fluid within the gastrointestinal 
lumen and distention caused by hypaque. 

Twenty-four hours after abdominal ex- 
ploration, we observed no significant differ- 
ence in transit time with barium sulfate. 
This observation supports the contention 
of Cannon and Murphy! that the transit 
time was normal in cats subjected to lap- 
arotomy. It does not refute the observa- 
tions of Olivecrona, however, that peri- 
stalsis of the intestine ceases for several 
hours after prolonged manipulation of the 
small bowel. We observed a delay in transit 
time in 4 of 8 cats in which hypaque was 
the contrast medium used. 

In a smaller series, barium defined the 
site of bowel obstruction and in 1 instance 
it defined the perforation, whereas hypaque 
did not. When a perforation was present, 
barium produced severe peritonitis, whereas 
hypaque produced only small amounts of 
serous exudate. 


SUMMARY 


The transit time of barium sulfate and 
hypaque through the small bowel was com- 
pared in: (a) normal cats; (b) the same cats 
medicated with probanthine (a drug which 
produces a simulated adynamic ileus); (c) 
the same cats 24 hours after abdominal ex- 
ploration; (d) the same cats with induced 
mechanical obstruction or perforation of the 
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small bowel; and (е) a small group of cats 
in which both mechanical small bowel ob- 
struction and perforation were surgically 
effected. 

The small bowel transit time for hy- 
paque was shorter than for barium in most 
instances, with or without adynamic ileus 
produced by probanthine. The transit time 
of barium sulfate 24 hours after abdominal 
exploration was unchanged compared with 
that in the same intact animal. Twenty- 
four hours after abdominal explorations, 
however, transit times with hypaque in 
half of the examined cats were longer than 
those of the control study in the same 
animal. 


Charles D. Noonan, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 
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SMALL INTESTINAL INTUSSUSCEPTION: AN 
EASILY MISUNDERSTOOD SIGN* 


By HARLEY C. CARLSON, M.D. 


ROCHESTER, MINNESOTA 


HE roentgenologic diagnosis of intus- 

susception of the small intestine of 
adults has been made fairly frequently for 
several decades. Descriptions of the char- 
acteristic roentgenogram always refer to 
the “coil spring" appearance of the lumen 
and the very narrow central channel (Fig. 
1). However, if the intussusception already 
is established at the time of arrival of the 
contrast medium from above and if the 





FIG. 1. 
associated 


Most common appearance of small intestine 
with intussusception —"coil spring" 
mucosal reflection and narrow central channel. In 
this case intussusception was due to polypoid 
metastatic melanoma. 


segment is of sufficient length, only the 
narrow central channel will be visualized. 
This is most probable, of course, when the 
invagination is relatively long and fixed by 
swelling secondary to vascular congestion. 
On the other hand, the "coil spring" ap- 
pearance is most likely when the invagina- 
tion is relatively short and undergoing fre- 
quent reduction and recurrence, allowing 
contrast medium to coat all reflections of 
the bowel mucosa. 

In the last few vears 3 cases of established 
intussusception, in which onlv the narrow 
central channel was visible, have been en- 
countered during small intestinal roent- 
genography. The first case caused consider- 





Vic. 2. Case 1. Much less common but equally diag- 
nostic appearance of intussusception. Narrowed 


segment extends from central axis of dilated 
proximal lumea which tapers sharply and sym- 
metrically at point of narrowing. Narrowed chan- 
nel (arrows) shows fine linear mucosal pattern. 


* From the Department of Diagnostic Radiology, Mayo Clinic and Mayo Foundation, Rochester, Minnesota. 
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able discussion about the nature of the 
abnormality and its mechanism of produc- 
tion; hence this report. Two of these cases 
are briefly presented. 


REPORT OF CASES 


Case I. А 20 year old woman had a history of 
nausea, vomiting, pain, and loss of weight to 
65 pounds during a period of 3 years. A recent 
abdominal operation revealed a band which 
appeared to be obstructing the bowel at the 
ligament of Treitz. This was cut, but the symp- 
toms persisted after operation. She was re- 
ferred to the Mayo Clinic and roentgenologic 
examination of the small intestine revealed 
evidence of a high-grade obstruction of the 
jejunum by a long narrow segment (Fig. 2). 
This was thought at first to represent involve- 
ment by an extrinsic process, but in reality it 
illustrated a characteristic appearance of an 
established fixed intussusception, the narrow 
channel showing a fine linear mucosal pattern. 
Exactly the same appearance was present on a 
second examination. The patient was explored 
and the invaginated segment resected, since it 
could not be reduced. There was no mass lead- 
ing the intussusceptum. 


CASE п. A 46 year old man had experienced 
intermittent cramping abdominal pain for 2 
months. Roentgenologic examination of the 
small intestine revealed a long narrow segment 
of proximal ileum, causing a high-grade ob- 
struction. The narrow channel showed a fine 
linear mucosal pattern and a tapered junction 
with the proximal dilated lumen (Fig. 3). This 
appearance persisted for about 2 hours at 
which time reduction took place, allowing the 
identification of a 2 cm. broad-based polypoid 
tumor. This proved to be a hamartomatous 
polyp after resection. 
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їс. 3. Case п. Another example of the appearance 
of established relatively fixed intussusception 
(arrows). This ultimately reduced, allowing iden- 
tification of a 2 cm. polyp. 


SUMMARY 


The roentgenographic diagnosis of small 
intestinal intussusception is usually asso- 
ciated with a “coil spring" appearance plus 
a narrow central channel. However, if the 
invagination already is established and 
fixed on arrival of the contrast medium, 
only the central channel is visible, giving 
an almost equally characteristic appear- 
ance. This appearance, if persistent, may 
introduce a note of urgency since vascular 
insufficiency may be impending. 

Department of Diagnostic Radiology 
Mayo Clinic 
Rochester, Minnesota 55901 
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POLYPOID LYMPHOID HYPERPLASIA OF THE 
TERMINAL ILEUM IN PATIENTS WITH 
FAMILIAL POLYPOSIS COLI AND 
WITH GARDNER'S SYNDROME* 


By JEAN J. VANHOUTTE, M.D. 


DENVER, CGLORADO 


T association of polypoid lymphoid 
hyperplasia of the terminal ileum with 
colonic adenomatous polyposis has re- 
ceived scant attention in the medical 
literature. Knowledge of this association is 
of some importance for it would save the 
patient from needless resection of the 
terminal ileum at the time of prophylactic 
colectomy. On macroscopic inspection, the 
lymphoid polyps are difficult to distinguish 
from the adenomatous polyps. 


MATERIAL 
(Succinct Case Reports) 

Three patients, from different families, 
with polyposis of the colon are the subject 
of this report. Two patients (B.M. and 
C.M.H.) have Gardner’s syndrome and 
the other (P.W.H.) has familial polyposis 
coli. All 3 patients have classic family 
histories and physical findings. Each under- 
went prophylactic colectomy and ileo- 
proctostomy, with resection of short seg- 
ments of terminal ileum. Two of these 
patients underwent the prophylactic sur- 
gery at the age of 25 years. The other 
patient (B.M.) underwent colectomy at the 
age of 17 years. A detailed history on 
patient B.M. was published by Duncan 
et al? The preoperative barium enema 
examination on these patients showed the 
expected multiple polypoid lesions in the 
colon. In addition, similar, but generally 
smaller, defects were present in the ter- 
minal ileum (Fig. 1; and 2). In 1 patient 
(C.M.H), the polypoid lesions were still 
visible in the ileum on а postoperative 
barium enema roentgenogram (Fig. 3). 
During surgery, in each instance, multiple 


polypoid lesions were found in the terminal 
ileum. 

On macroscopic inspection, the lesions 
in the colon and those in the terminal 
ileum appear very similar (Fig. 4). The 
lymphoid polyps are of the same size as 





Fic. 1. Preoperative double contrast enema roent- 
genogram on Patient B.M. (Gardner’s syndrome). 
The adenomatous polyps are best seen in the de- 
scending colon. Insert is magnification of terminal 
ileum. Multiple round filling defects are indis- 
tinguishable rom the defects in the descending 
colon. 


* From the Department of Radiology, Tha University of Colorado Medical Center, Denver, Colorado. 
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the smaller adenomatous polyps of the 
colon. Histologic examination of the re- 
sected specimens shows that the polyps 
in the terminal ileum result from lymphoid 
hyperplasia, whereas the polyps in the 
colon are adenomatous in nature. 
REVIEW OF THE LITERATURE 

Borde and Gubler! were first to report 
the presence of polypoid hyperplasia of 
Реуегѕ patches in the terminal ileum in a 
14 year old boy who underwent a prophy- 
lactic colectomy and ileoproctostomy for 
familial colonic polyposis. Subsequently, 
Thomford and  Greenberger? described 


lymphoid hyperplasia of the distal ș feet 
of ileum in a 21 year old boy with Gard- 
ner's syndrome. Watne eż al.” have reported 
that lymphoid hyperplasia in the terminal 





Fic. 2. Preoperative double contrast enema roent- 
genogram on Patient P.W.H. (familial polyposis 
coli). The small lucent filling defects in the ter- 
minal ileum are indistinguishable from the smaller 
of the colonic polyps. Insert is magnification of 
terminal ileum. 


Polypoid Lymphoid Hyperplasia 





lic. 3. Post ileoproctostomy double contrast enema 
roentgenogram on patient C.M.H. Small lucent 
defects are visible throughout the visualized small 
bowel. The defects appear mostly as localized 
widening of the small bowel mucosal folds. 





Fic. 4. Photograph of resected specimen on Patient 
B.M. Small polyps are visible in the terminal 
ileum. They appear as localized widening of the 
mucosal folds. (From Duncan, B. R., Dohner, 
V. A. and Priest, J. H., J. Pediat., with permis- 


sion of the authors and editor?) 
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ileum was a frequent finding in their pa- 
tients with Gardner’s syndrome. Dorazio 
and Whelan? recently reported lymphoid 
hyperplasia in 2 patients with familial 
polyposis coli. 


DISCUSSION 


Isolated adenomatous polyps of the 
small bowel in patients with colonic poly- 
posis have, on occasion, been observed.’ 
The father of our Patient B.M. died at the 
age of 44 of malignant degeneration of a 
duodenal polyp, while none of his colonic 
polyps showed any evidence of malig- 
nancy. Patient B.M. himself had a duo- 
denal polyp removed at the time of colec- 
tomy. We have found only one report: 
about a patient with Gardner’s syndrome 
where it is said that the polyposis (ade- 
nomatous?) extended into the terminal 
ileum. 

The discovery of multiple polypoid le- 
sions in the terminal ileum of patients with 
familial polyposis or Gardner’s syndrome, 
either by barium enema examination or at 
the time of prophylactic colectomy, should 


not be assumed to represent extension of 


the adenomatous polyposis into the small 
bowel, and should of itself not constitute 
an inducement to extensive ileal resection. 
The true nature of these lesions should be 
verified by frozen section of a biopsy speci- 
men. 

Because lymphoid hyperplasia of the 
small bowel is at times associated with 
dysgammaglobulinemia,^? a differential 
gamma globulin determination was ob- 
tained postoperatively on Patient B.M. 
The results of that test were normal. 


SUMMARY 


Multiple polypoid lesions of the ter- 
minal ileum observed by barium study and 


Jean J. Vanhoutte 


OCTOBER, 1970 


at surgery in patients with colonic poly- 
posis will probably be lymphoid hyper- 
plasia and not an extension of the adeno- 
matous polyposis of the colon, even though 
their macroscopic appearance is similar. 
The nature of the ileal polyps should be 
verified by histology. 


Department of Radiology 

University of Colorado Medical Center 
4200 E. Ninth Avenue 

Denver, Colorado 80220 
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RARE ILEOCECAL LESIONS* 


By LEONID CALENOFF, M.D. 


CHICAGO, ILLINOIS 


RRIVING at a preoperative roentgen 
diagnosis of right lower quadrant prob- 
lems is a challenge to any radiologist. When 
evaluating roentgenograms of the ileocecal 
area, we consider such usually known le- 
sions as: carcinoma, amebiasis or tuber- 
culosis of the cecum; abscess, mucocele or 
carcinoid of the appendix; and granuloma- 
tous ileitis or lymphosarcoma of the termi- 
nal ileum.! Felson and Wiot® recently re- 
ported roentgen findings of the following 
right lower quadrant unusual lesions: myx- 
oglobulosis of the appendix, ileal prolapse, 
diverticulitis of the distal ileum, intus- 
suscepting lymphoma and cecal endo- 
metriosis. 
The purpose of this paper is to enlarge 
the list of differential roentgen possibilities 
in the ileocecal area. 


CARCINOID OF THE ILEOCECAL 
VALVE 


Arising from the chromaffin cells of the 
gastrointestinal mucosa, the carcinoid tu- 
mor is circumscribed but not encapsulated. 
It is invasive and metastasizes. The clinic- 
ally well known carcinoid syndrome is pro- 
duced by the serotonin released from the 
tumor.’ Carcinoid has been found in the 
appendix, stomach, duodenum, small bowel, 
colon, rectum, root of the mesentery and 
in the ileocecal valve. 


REPORT OF A CASE 


A 65 year old widow visited her physician 
after suffering lower abdominal cramps and 
diarrhea for a few weeks. A barium enema 
examination demonstrated a small polyp at the 
lateral wall of the cecum and an enlarged ileo- 
cecal valve (Fig. т, 4 and B). This was pursued 
5 months later when the patient was hos- 
pitalized because of 15 pound weight loss, 
weakness, fatigability, continuous cramps, 
bloating and loose bowel movements. There 


were no palpable masses in the abdomen. The 
patient was afebrile. Laboratory work showed: 
hemoglobin 13.0 gm. per 100 ml., hematocrit 
43 per cent, and white blood cell count 6,700. 
The barium meal revealed dilatation only of the 
last few feet of ileum. The valvulae conni- 
ventes were stretched. There was barium in the 
cecum. Compression spot roentgenograms of 
the ileocecum demonstrated a "coil spring" 
appearance of a segment of bowel near the 
cecum consistent with an ileoileal intussuscep- 
tion (Fig. 1C). The previous barium enema 
roentgenograms were re-evaluated. The size 
of the ileocecal valve and the total lack of 
reflux of barium in the terminal ileum became 
significant. Combined with the low grade small 
bowel obstruction, the findings pointed toward 
a neoplastic process of the ileocecal valve. 

The surgeon found a mass involving the 
ileocecal and retrocecal area. There were also 
multiple 1 cm. white seedings throughout the 
small bowel mesentery. A right hemicolectomy 
was performed. 

The specimen consisted of the distal 12 cm. 
of ileum, the cecum and the proximal 15 cm. of 
the ascending colon. The diameter of the distal 
ileum was 7 cm., the wall was firm and the 
mucosa had a hemorrhagic appearance. A 
fungating 2X3X3.5 cm. mass occupied the 
ileocecal junction. The center of the mass had 
an ulceration. The tumor extended through the 
bowel wall and serosa. The cut surface was 
yellow-gray with a white appearing center. 

The pathologic diagnosis was carcinoid of 
the ileocecal valve with metastases to regional 
lymph nodes and extension to the pericolonic 
fat and muscle layers of the appendix. 


ROENTGEN MANIFESTATIONS 


According to Hinkel,? 8 per cent of the 
ileocecal valves are posteriorly situated. 
These valves’ protruding lips displace the 
barium and produce a spongy, ovoid, snow- 
shoe or spindle-shaped filling defect. In the 
center there usually is a slit or modified star 
representing the lumen of the ileum. When 


* From the Department of Radiology, Passavant Memorial Hospital and Northwestern University Medical School, Chicago, Illinois. 
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a posteriorly situated ileocecal valve ap- 
pears to be unusually large on compression 
spot roentgenograms (Fig. 1, Æ and B), the 
following possibilities are considered: ede- 
ma of the lips, hypertrophy, fatty infiltra- 
tion or tumor of the valve lips. 
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Fic. 1. Carcinoid of the ileocecal valve. (A) 
Spot roentgenogram taken during barium 
enema examination shows a posteriorly 
situated valve and no reflux of barium in 
the terminal ileum. (B) Air contrast spot 
roentgenogram shows the enlarged spongy 
valve with the center slit of ileal lumen. 
(C) Spot roentgenogram of the ileocecal 
area taken during meal small 
bowel examination 5 months later. Low 
grade small bowel obstruction confined to 
the ileum with terminal ileoileal intussus- 
ception (“coil spring" pattern in center of 
illustration). 


barium 


It is difficult to establish tumor infiltra- 
tion of the ileocecal valve, unless the valve 
lips are obviously asymmetric or an ulcera- 
tion is demonstrated. Absence of reflux of 
the barium in the terminal ileum during 
barium enema examination bv itself cannot 
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be diagnostic of tumor because hypertro- 
phy, edema or fatty infiltration will also 
prevent reflux. 

The most important additional roentgen 
study is the barium meal small bowel ex- 
amination. In not too advanced cases there 
will be roentgen signs of low grade bowel 
obstruction limited to the ileum. In ad- 
vanced cases there is complete obstruction. 
Ileoileal intussusception (Fig. 1C), due to 
violent peristaltic activity against the tight 
ileocecal valve lips, is an indirect roentgen 
sign of the presence of tumor. 


INTUSSUSCEPTING MECKEL's 
DIVERTICULUM 

Only a very small number of Meckel’s 
diverticula give rise to symptoms and only 
a very few are diagnosed preoperatively. 
The symptoms are usually the result of 
complications, such as: peptic ulceration, 
hemorrhage, perforation, acute inflamma- 
tion, volvulus, neoplasm or intussusception. 
On the other hand, only 2 per cent of all 
small bowel intussusceptions are due to an 

inverted Meckel’s diverticulum.” 


REPORT OF A CASE 


A 7 year old girl was admitted to the hos- 
pital with acute abdominal pain, nausea and 
vomiting. She developed the first abdominal 
cramps 24 hours after a picnic. Her abdomen 
was distended. The child was acutely ill, with 
a temperature of 99.2°F. and pulse of 110. The 
bowel sounds were hyperactive. The right 
lower abdomen was rigid. There was blood on 
the rectal examining glove. 

Laboratory data were normal except for a 
white blood cell count of 20,900. 

Multiple plain roentgenograms of the abdo- 
men showed dilated small bowel loops arranged 
in a step-ladder pattern with air fluid levels. 
There was no gas in the colon. An emergency 
barium enema examination was then per- 
formed. A “coil spring" filling defect was dem- 
onstrated near the ileocecal valve with com- 
pression roentgenograms (Fig. 2, 4 and B). 
The postevacuation roentgenogram revealed 
extensive filling defects with a “coil spring" 
appearance occupying the entire ascending 
colon (Fig. 2C). At the end of the intussus- 
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cepted ileum, toward the hepatic flexure, was a 
4 cm. tumor-like round filling defect. 

At surgery, a segment of 4 feet of ileum was 
reduced from the ascending colon and cecum. 
A hard mass was then felt in the lumen of the 
reduced bowel. A segmental resection was per- 
formed. 

The open ileal segment revealed an inverted 
Meckel’s diverticulum occupying the entire 
width of the bowel lumen (Fig. 2D). 


ROENTGEN MANIFESTATIONS 


An inverted Meckel’s diverticulum pro- 
trudes into the small bowel lumen, resem- 
bles a tumor and obstructs like a tumor 
(Fig. 2D). The peristaltic activity of the 
ileum tries to advance the mass. As a result 
the ileum telescopes into itself. The result- 
ing intussusception is commonly an ileoileal 
type.’ A barium meal small bowel examina- 
tion will show a filling defect in the ileum 
with moderately dilated small bowel loops 
proximal to the defect." 

The rare ileocolic intussusception of an 
inverted Meckel’s diverticulum has differ- 
ent roentgen signs. When the intussuscep- 
tion enters the cecum and ascending colon, 
the distensibility of the colon permits the 
intussusception of numerous ileal loops. 
This produces a very extensive “coil spring" 
pattern. The inverted Meckel's diverticu- 
lum can be identifed on the roentgeno- 
grams as a round filling defect sitting at the 
head of the intussuscepted ileal loops (Fig. 
2C). 


NEUROFIBROMA OF THE TERMINAL ILEUM 


Gastrointestinal lesions in patients with 
von Recklinghausen's disease have been 
reported in the pharynx, tongue, gallblad- 
der, small bowel, colon and rectum.* The 
lesions are silent clinically, until abdominal 
pain, intestinal obstruction or hemorrhage 
occurs. 


REPORT OF A CASE 


A 43 year old man with von Recklinghausen’s 
disease since childhood was admitted to the 
hospital with right lower abdominal pain and 
palpable mass. Ten years prior to this admis- 
sion, he underwent exploration for a right 
lower quadrant mass. Two small tumors were 
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Vic. 2. Intussuscepting Meckel's diverticulum. (А and B) Spot roentgenograms of the cecum taken during 
barium enema examination. There is a “coil spring" filling defect in the ileocecal valve area. (C) The post- 
evacuation roentgenogram shows multiple ileal loops intussuscepted in the ascending colon. There is a 4 
cm. round filling defect at the head of the intussusception. (D) Surgical specimen. The lumen of the ileum 


reveals a tumor-like inverted Meckel's diverticulum. 


removed from the ileum. One was reported to 
represent a fibroma, the other a leiomyoma. 
Two months later he was readmitted with 
small bowel obstruction and an incisional 
hernia. Necrotic bowel loops were resected and 
an entero-enterostomy was performed. Four 
years later the patient developed a partial 
small bowel obstruction and hepatitis. Since 
then, and for the past 6 years, he has had 
chronic recurrent abdominal pain. One month 
prior to this latest admission, he developed 
fever, chills, nausea and vomiting. He im- 
proved on antibiotics but a right lower abdom- 
inal mass persisted. He lost 10 pounds in 2 
months. 

The physical examination showed multiple 
neurofibromatous nodules over the entire body, 
particularly the thorax. There was a palpable 
lower abdominal mass. Laboratory data were 
normal except for a white blood cell count of 
11,750. The barium enema examination showed 
an incomplete filling of the cecum which was 
displaced laterally. There was no reflux in the 
terminal ileum. The barium meal small bowel 
examination (Fig. 3) revealed a space in the 
right lower quadrant occupied by a flattened 


ileal loop and a fistulous tract. Three nodular 
pressure defects were identified in the same 
area. The defects appeared to be extramucosal 
and caused narrowing of the ileal lumen. 

At surgery, the loops of ileum were tightly 
adherent to each other and to a large mass of 
firm, pale-yellow tissue embedded in the 
mesentery. A right hemicolectomy was per- 
formed. 

The surgical specimen showed multiple tumor 
nodules adherent to the serosal surface of the 
ileum. They protruded into the intestinal 
lumen and were seen bulging under the mucosa. 
The largest tumor measured 4 cm. in diameter. 
The cut surface was deep pink, hemorrhagic 
and very firm. The pathologic diagnosis was 
multiple neurofibromata of the terminal ileum. 


ROENTGEN MANIFESTATIONS 


The intestinal neurofibroma originates 
from the chromaffin cells of the enteric 
ganglionated plexuses." The exact location 
of these plexuses is important to explain 
the roentgen findings. The plexus of Auer- 
bach is situated between the longitudinal 





lic. 3. Neurofibroma of the terminal ileum. Two 
hour roentgenogram after a barium meal. There is 
a mass in the ileocecal area. Three extramucosal 
filling defects are seen on a loop of terminal 
ileum. Note the cutaneous neurofibromata seen in 
the right upper section of the roentgenogram. 


and circular layers of the muscularis and 
the plexus of Meissner lies in the submu- 
cosa. The nerves reach the intestinal wall 
through the mesentery. Consequently, small 
tumors originating from the chromafhn 
cells will be situated in the muscularis, sub- 
mucosa or on the serosal surface. 

Roentgenographically, the neurofibro- 
mata are seen as typical extramucosal, in- 
tramural defects, best demonstrated with 
compression spot roentgenograms. The neu- 
rofibromata situated on the serosal surface 
may coalesce and are seen as masses spread- 
ing or flattening the loops of small bowel 
(Fig. 3). These tumors may cause small 
bowel obstruction. 


ADENOCARCINOMA OF THE APPENDIX 


A colonic type of carcinoma is the rarest 
type of malignancy found in the appendix. 
The diagnosis is usually not made preoper- 
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atively.’ The rapid involvement of the ce- 
cum makes even the exact operative diag- 
nosis difficult. 


REPORT OF A CASE 


A 26 year old woman was admitted to the 
hospital with a 6 week history of back pain, 
accompanied in the last 2 weeks with sharp 
epigastric pain. The last few days she had 
nausea and vomiting. A hard movable §X 5 cm. 
mass was found in the right lower abdomen. 
The liver was firm and enlarged. The patient 
became febrile in the hospital. She developed 
ecchymoses of the legs and had dark brown 
guaiac positive stools. The laboratory data 
were: white blood cell count 13,700, hemoglobin 
14.2 gm. per 100 ml., hematocrit 44 per cent, 
blood urea nitrogen Ig mg. per cent, alkaline 
phosphatase 33.1 SU, bilirubin 3.0 mg. per cent, 
transaminase SGOT 246 units, transaminase 
SGPT 142 units. The blood coagulation tests 
were markedly abnormal. The technetium 
sulfide liver scan showed a mottled uptake 
pattern. The barium meal revealed a very slow 
transit time. The barium advanced to the distal 
jejunum at 6 hours and into the colon at 24 
hours. A large liver was identified and there 
was extrinsic pressure on the third portion of 
the duodenum. The barium enema (Fig. 4) 
showed extrinsic pressure on the tip and medial 
aspect of the cecum. The refluxed barium 
showed a long narrow terminal ileal segment. 

A hard, knobby mass was found in the right 
lower abdomen at surgery. The mass arose 
from the ileocecal area and extended across the 
cecal and small bowel mesentery. There were 
numerous hard lymph nodes around the supe- 
rior mesenteric artery and across the aorta. An 
ileotransverse colostomy was performed. The 
patient’s condition deteriorated rapidly and she 
died 7 days after surgery. The autopsy showed 
an adenocarcinoma of the appendix with 
metastases to the regional, mesenteric, peri- 
pancreatic, paraaortic, omental and mediastinal 
lymph nodes, and to the liver, cecum, jejunum 
and vertebral column. 


ROENTGEN MANIFESTATIONS 
An adenocarcinoma of the appendix can 
be a surprise finding in a resected appendix. 
In these instances, the neoplasm is confined 
only to the mucosa and the prognosis is 
good. Once beyond the mucosal stage, the 
adenocarcinoma of the appendix is very 





V1G. 4. Adenocarcinoma of the appendix. Postevacua- 
tion roentgenogram from a barium enema examin- 
ation. There is extrinsic pressure on the cecum and 
narrowing of the terminal ileum projected across 
the right sacroiliac area. Other roentgen findings 
not shown here: hepatomegaly, extrinsic pressure 
on the third portion of the duodenum and a slow 
transit time of barium through the small bowel. 


invasive locally and spreads rapidly by 
blood and lymph channels. 

The roentgen manifestations in advanced 
cases consist of mass lesions displacing the 
barium filled cecum and terminal Wind 
The presence of widespread metastase 
throughout the abdomen can be dedos 
from the following roentgen findings: en- 
larged liver, extrinsic pressure on the duo- 
denum, small bowel or colon and a slow 
transit of the barium through the small 
bowel. The latter can be explained by im- 
pairment of blood supply to the small 
bowel as a result of the compression of the 
superior mesenteric artery by enlarged 
lymph nodes. 


METASTATIC ADENOCARCINOMA 
OF THE TERMINAL ILEUM 


Metastatic carcinoma of the small bowel 
is an infrequent occurrence, particularly 
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when it is not part of a generalized abdomi- 
nal carcinomatosis. Reported primary le- 
sions are: carcinoma of the cervix, colon, 
lung, stomach, kidnev, breast, uterus and 
also melanoma. Clinically, small bowel me- 
tastases manifest themselves by producing 
hemorrhage, perforation, partial or com- 
plete bowel obstruction. 


REPORT OF A CASE 


А 53 year old woman was admitted to the 
hospital with constipation alternating with 
nausea and diarrhea for 2 years, becoming 
progressively worse unless she limited herself 
to a diet of only liquids and ground food. Five 
years prior to her admission she had radium 
treatment followed by a hysterectomy for an 
endometrial carcinoma. The physical examina- 
tion revealed a healthy appearing patient with 
a soft abdomen and no palpable masses. All 
the laboratory tests were within normal limits. 
A barium enema examination showed a recto- 
sigmoid stricture 25 cm. in length. However, 
there was no obstruction to the retrograde flow 
of barium or to the evacuation. The stricture 
was attributed to the previous radiation treat- 
ment. The barium meal small bowel examina- 
tion revealed dilatation of the last few feet of 
ileum (Fig. 54). The loops of ileum had 
prominent valvulae conniventes. The barium 
entered the cecum without delay. The findings 
were interpreted as representing a partial ileal 
obstruction. The fluoroscopic search for the 
cause of the obstruction demonstrated a 3 cm. 
narrow segment in the terminal ileum only 
a few centimeters b to the ileocecal 

valve (Fig. 5B). The ileum distal to the narrow 
segment was of normal caliber. The ileal defect 
had an extramucosal appearance. 

The abdomen was remarkably clean and 
easy to examine during laparotomy. There was 
no evidence of recurrent tumor in the pelvis. 
The stenotic rectosigmoid junction was pliable 
and it was not the site of tumor or of an in- 
flammatory process. A mass was found in the 
terminal ileum. There was knuckling of the 
bowel at this point causing incomplete small 
bowel obstruction. Three enlarged lymph nodes 
were found at the base of the ileal mesentery 
and another 1 cm. tumor was found in the 


jejunum. A right hemicolectomy and a segmen- 


tal resection of the jejunal node were per- 
formed. 
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lic. 5. Metastatic adenocarcinoma of the terminal ileum. (А) Two hour roentgenogram after a barium meal 
examination. There is dilatation of the ileum but no complete obstruction of the passage of barium into 
the cecum. (B) Compression roentgenogram taken during fluoroscopic search for the cause of the partial 
obstruction. A 3 cm. extramucosal lesion of the terminal ileum is demonstrated. 


The hemicolectomy specimen showed a 3 cm. 
fungating and ulcerated mass of the ileum about 
4 cm. from the ileocecal valve. The entire 
thickness of the ileum was involved. Two 
о.5 cm. polypoid structures were found in the 
mucosa of the cecum. The lesions of the ileum, 
cecum, jejunum and 2 of 3 mesenteric lymph 
nodes showed metastatic adenocarcinoma from 
the endometrium. 


ROENTGEN MANIFESTATIONS 


Marshak eż 2/1 divide small bowel me- 
tastases Into 3 groups: (a) lesions involving 
the small bowel wall only; (b) lesions in- 
volving the mesentery only ; and (c) lesions 
involving the bowel wall and the mesen- 
tery. The bowel metastatic lesions can be 
isolated or multiple. They have a very 
specific roentgen pattern. The defect on the 
barium filled small bowel loop has a definite 
extramucosal character (Fig. 58). When 
the lesion enlarges significantly, it pro- 
trudes into the lumen and causes small 
bowel obstruction. The obstruction 1s in- 
complete in early cases and complete in 
advanced cases. 


The submucosal location of metastasis 
to the small bowel is determined by the lo- 
cation of vessels and lymphatics in the 
bowel wall. The vascular plexus of Heller 
is located in the submucosa and the larger 
lymph vessels form a meshed plexus also 
placed in the submucosa. 


TUMOR-LIKE INTESTINAL 
TUBERCULOSIS 

Primary intestinal tuberculosis, seen in 
the absence of pulmonary lesions, is very 
rare, particularly in the United States. 
Eighty-five per cent of the primary intesti- 
nal lesions are in the ileocecal area. Other 
reported intestinal sites are: the stomach, 
the mesentery and the retroperitoneal 
lymph nodes. The last two areas of in- 
volvement can produce lesions resembling a 
neoplastic process. 


REPORT OF A CASE 


A 37 year old woman was admitted to the 
hospital with mild epigastric pain, frequent 
nausea and anorexia. She had amenorrhea since 
her last delivery which was 2 years prior to the 
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admission. There was a 17 pound weight loss 
in the past 6 months. Periods of constipation 
alternated with periods of soft bowel move- 
ments. The physical examinazion revealed 
epigastric tenderness and a suprapubic mass. 
The pelvic examination revealed an ill-defined 
mass about the uterus. There was a low grade 
fever, from 99° to 101° F. Laboratory data: 
white blood cell count 11,500, nematocrit 36 
per cent, sedimentation rate 21, albumin 4.2 
mg. per cent, globulin 4.3 mg. per cent, with a 
reversal of the albumin globulin ratio. The old 
tuberculin test was positive with a dilutior of 
11105000. The chest roentgenogram was normal. 

The barium enema examination showed a 
normal colon, especially the cecum. The re- 
Huxed barium in the terminal ileum revealed 
the terminal ileum displaced by two masses 
located lateral to the cecum (Fig. 6.7). The 
postevacuation roentgenogram (Fig. 6B) showed 
considerably more reflux of barium in ileal 
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oops, including loops in the mid abdomen, 
displaced by masses of 4 to 5 cm. size. A barium 
meal small bowel examination duplicated the 
barium enema findings. Compression roent- 
genograms (Fig. 6, C and D) showed ileal loops 
almost encircling multiple masses. The ileal 
loops were fixed. 

The entire abdomen appeared at laparotomy 
to be matted with lesions grossly resembling 
disseminated carcinoma. The omentum was 
involved with coalescent masses. The parietal 
peritoneum was studded with small friable о.5 
to 2 ст. lesions. There was about 300 cc. of 
straw-colored flu:d in the abdomen. The frozen 
sections showed a granulomatous inflammatory 
pattern, but nc evidence of a tumor. The per- 
manent sections showed a granulomatous pro- 
cess characteristic of tuberculosis. No acid-fast 
organisms were identified. 

Postoperatively, the patient developed tuber- 
culous peritonitis and was put on antituber- 





Tumor-like intestinal tuberculosis. (A) 
Roentgenogram of the ileocecum from a barium 
enema examination. The cecum is normal but 
there are 2 masses displacing the terminal ileum. 
(B) Postevacuazion roentgenogram from the 
same examination. More extrinsic masses dis- 
placing the ileum are seen in the upper abdo- 
men. (C and D) Spot roentgenograms from the 
barium meal smal. bowel study. The ileal loops 
are displaced and fixed around multiple tumor- 
like tuberculous lesions. 
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culosis drugs. Six months later she developed 
pulmonary tuberculosis. 


ROENTGEN MANIFESTATIONS 


In the evolutive type of intestinal tuber- 
culous infection, the acid-fast bacilli pass 
through the intestinal mucosa, invade the 
mucosa and produce edema, infiltration, 
ulcerations and ultimately fibrosis, stenosis 
and tissue hyperplasia? The roentgen fea- 
tures of this form are well known: dis- 
turbed bowel motility, ulcerations, and in 
the late stages, the purse-shaped cecum, 
the straightening of the ileocecal junction 
and small bowel stenosis. 

In the primary intestinal infection, very 
similar to the primary pulmonary tubercu- 
lous infection, the bacilli pass through the 
mucosa without greatly damaging it. The 
bacilli settle in the mesenteric lymph nodes. 
This results ultimately in the roentgeno- 
graphically identifiable calcified mesenteric 
lymph nodes. 

In very rare occasions, the mesenteric or 
the retroperitoneal lymph nodes! develop 
a full blown active tuberculous process, 
very similar to mediastinal lymph node 
tuberculosis. The important roentgen fea- 
ture of this rare form of intestinal tubercu- 
losis is multiple tumor-like masses in the 
abdomen displacing the barium filled small 


bowel loops (Fig. 6, ,7-D). 


CONCLUSION 


A variety of 6 rare ileocecal lesions is 
reported and their roentgen manifestations 
are briefly discussed. 

The awareness of the existence of such 
lesions in the right lower abdomen could 
help establish more preoperative roentgen 
diagnoses. 

Department of Radiology 
Passavant Memorial Hospital 


303 East Superior Street 
Chicago, Illinois 60611 
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FLUID IN THE RIGHT FLANK AS A ROENTGENO- 
GRAPHIC SIGN OF ACUTE APPENDICITIS* 


By К. BURKE CASPER, M.D. 


LOUISVILLE, KENTUCKY 


HE roentgen findings sometimes as- 

sociated with acute appendicitis in- 
clude: sentinel loop ileus in the right lower 
quadrant; air fluid levels in the cecum; 
obliteration of the right psoas shadow; 
abscess gas bubbles in the right lower quad- 
rant; right lower quadrant soft tissue 
masses; coproliths in the right lower quad- 
rant; gas in the appendix; and fluid in the 
peritoneal cavity indicating generalized 
peritonitis. 

Attention is called to the finding of a 
localized collection of fluid in the flank, 
which, in the author’s experience, has been 
the most frequent and reliable roentgen 
finding in acute appendicitis. The finding 
is not a new one, but has not been empha- 
sized in the literature. McCort? mentions 
fluid interposed between the colon and 
flank stripe in his discussion of perforation 
of the appendix, with gas outside the 
alimentary tract. Frimann-Dahl? has de- 
scribed fluid interposed between the colon 
contents and both flank stripes in his de- 
scription of ascites, and in generalized 
peritonitis. 


MATERIAL 


In St. Joseph Infirmary, which is a gen- 
eral hospital, over the past 2 years more 
than 400 patients had appendicitis found 
at surgery. Of this number 28 patients had 
roentgenograms of the abdomen; these 
were reviewed for evidence of fluid in the 
right flank displacing the colon. The ages 
of the patients ranged from 6 to 79 years. 

A survey was also made of 100 random, 
plain film abdominal roentgenograms, ob- 
tained in patients without symptoms of 
appendiceal disease, and a measurement 


made as to the distance of colonic contents 
from the flank stripe in the right lower 
quadrant. 

RESULTS 

Of the 28 patients having abdominal 
roentgenograms and later the finding of 
appendicitis at surgery, 15 cases showed 
the roentgen sign of fluid density inter- 
posed between the colonic contents and the 
right flank stripe. Six of these 15 patients 
also showed fluid levels in the cecum or 
ascending colon, 2 had coproliths in the 
right lower quadrant and 1 each had gas 
in the appendix, abscess gas and a right 
lower quadrant mass. At surgery g of these 
cases had gangrenous appendices with per- 
foration, 2 had gangrenous appendices 
without perforation and 3 cases showed 
acute appendicitis without gangrenous 
change. 

In $ cases the findings were equivocal in 
that colonic contents could not be identi- 
fied with certainty and a measurement 
could not be made. One of these patients 
showed an air fluid level in the cecum. The 
others had no definite roentgen findings of 
appendicitis. At surgery 2 of the cases had 
gangrenous appendices with perforation. 
The other showed acute appendicitis with- 
out gangrene or perforation. 

In the 8 patients showing no displace- 
ment of colonic contents from the flank 
stripe, 1 had a fluid level in the cecum and 
I a coprolith in the right lower quadrant. 
The others had no definite roentgen find- 
ings of appendicitis. At surgery 3 of these 
patients had perforated appendices and 2 
others had gangrenous appendices. One had 
acute appendicitis and the remaining 2 


* From the Department of Radiology, Sr. Joseph Infirmary, Louisville, Kentucky. 
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Fic. 1. (4) A 17 year old male with vague abdominal pains. The plain film roentgenogram of the abdomen 
shows displacement of the air filled ascending colon from the flank stripe on the right for a distance of 6 to 
12 mm., depending on the point of measurement. Intravenous pyelograms and colon studies were negative. 
At surgery a gangrenous appendix with rupture was found. 

( B) This patient is an 8 year old male. À 15 mm. displacement of the colon from the flank stripe is shown 
on the plain film roentgenogram of the abdomen. Acute appendicitis without perforation was found at 


surgery. 


showed only subacute changes in the ap- 
pendix with focal ulceration of the mucosa 
but no marked inflammatory reaction. 

In the 100 random, plain film abdominal 
roentgenograms surveyed for a control, 
colonic contents could be identified with 
certainty in almost all cases and a measure- 
ment made as to the distance from the 
flank fat to colonic contents. This distance 
is usually 2 to 3 mm. and does not exceed 
5 mm. in normal subjects. 


DISCUSSION 


A localized fluid collection in the right 
lower quadrant interposed between the 
colonic contents and the lucent flank stripe 
produces a smooth, fairly well defined mar- 
gin against the extraperitoneal fat in the 
flank. Medially the fluid density merges 
with the bowel wall giving an irregular 


and often lobular appearance against the 
fecal or gas shadows in the colon (Fig. 1, 
А and B). The appearance is similar to 
that seen in both flanks in patients with 
ascites. The finding is best shown in roent- 
genograms made in the anteroposterior 
projection with the patient supine. A dis- 
placement of more than 5 mm., anywhere 
along the right flank stripe, is considered 
significant. On occasion, fluid in the colon 
may simulate the finding. A repeat study 
after a short interval will usually allow 
definite identification of the colonic con- 
tents in these cases. 

Most patients who are operated for acute 
appendicitis do not have roentgen studies 
of the abdomen. The diagnosis is usually 
made on the basis of history, physical and 
laboratory findings. Abdominal roentgeno- 
grams may be obtained when the symp- 
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toms are mild or atypical or in cases where 
the symptoms are very severe and differ- 
entiation from other acute abdominal pro- 
cesses is difficult. 

The present study is weighted by the 
fact that abdominal plain film roentgeno- 
grams were obtained more frequently in 
the more severe cases so that the per cent 
of patients having gangrenous or ruptured 
appendix was higher than is usually found 
in appendicitis. We are planning a future 
study to include abdominal plain film 
roentgenograms on all patients in whom 
appendicitis 1s suspected, to determine the 
true frequency of the finding in appendi- 
citis. 

SUMMARY 


The roentgen finding of fluid interposed 
between colonic contents and the fat flank 
stripe in the right lower quadrant is em- 
phasized as a frequent and reliable indica- 
tion of appendicitis. 

This finding was present in over one-half 
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of the cases later coming to surgery with 
acute appendicitis. 

The next most frequent finding was that 
of fluid levels in the cecum or ascending 
colon. 


Department of Radiology 
St. Joseph Infirmary 
Louisville, Kentucky 40217 
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ROENTGENOLOGIC FEATURES OF REGIONAL 
ENTERITIS OF THE UPPER 
GASTROINTESTINAL TRACT* 

By DAVID A. LEGGE, M.B., D.M.R.D.,§ HARLEY C. CARLSON, М.р, and 
EDWARD S. JUDD, M.D. 


ROCHESTER, MINNESOTA 


HE inflammatory lesions of regional 

enteritis are not confined only to the 
terminal portion of the ileum but are also 
occasionally found within the esophagus, 
stomach, and duodenum.'?- Difficulty in 
diagnosis may be encountered because the 
radiologist generally expects this disease to 
be located in the more distal site. If the 
correct diagnosis is not established, the 
patient may be subjected to unnecessary 
exploratory surgery. 

This paper reviews the roentgenologic 
features of upper gastrointestinal involve- 
ment with regional enteritis, as observed in 
a series of patients with such features seen 
at the Mayo Clinic. 


MATERIAL AND METHOD 


The histories of 383 patients with re- 
gional enteritis seen at the Mayo Clinic 


between 1964 and 1968 were reviewed. Of 


the 383 patients, 7 had regional enteritis 
in the duodenum. Four of the 7 also had 
stomach involvement. Since 1968, we have 
seen 4 more patients with regional enteritis 
and upper gastrointestinal involvement: 1 


had involvement of the esophagus, 2 of 


the stomach, and 1 of the stomach and 
duodenum. In our series, 10 patients under- 
went surgery, and 1 patient had esophago- 
scopy. In 6 patients, upper gastrointestinal 
involvement was diagnosed after histo- 
logic examination of a surgical biopsy 
specimen; in the other 5, diagnosis was 
made after direct inspection of the mucosa 
of the affected organ, which revealed char- 
acteristic anatomic changes. Roentgeno- 
grams of the upper gastrointestinal tract 


were available in each case, and the roent- 
genologic abnormalities corresponded to 
the affected regions that were subsequently 
inspected or biopsied. 


RESULTS 


Barium study of the patient with esopha- 
geal involvement by regional enteritis re- 
vealed a large penetrating ulcer crater in 
the lower mid-esophagus (Fig. 1). The ap- 
pearance of the stomach of 1 patient with 
gastric involvement by regional enteritis 
was normal on barium examination, but 
the examination had been done 2 months 
before surgery. Barium examination of the 
other 6 patients who had gastric involve- 
ment showed narrowing of the distal por- 
tion of the antrum and the pylorus, with 
loss of the normal rugal pattern in this 
region in 5 patients, and nodularity in I 
patient (Fig. 2, 4 and В). One of the pa- 
tients was observed at fluoroscopy by us 
(D.A.L. and H.C.C.) and practically no 
motor activity in the stomach, resulting in 
a large amount of retained fluid, was seen 
(Fig. 2C). 

The appearance of regional enteritis in 
the duodenum had characteristics similar 
to those seen in the more distal portion of 
the small bowel. These varied from slight 
narrowing of the affected segment of duo- 
denum, with thickening of its mucosa (Fig. 
34), to a deformity and stenosis of a degree 
sufficient to cause obstruction, with as- 
sociated gastric dilatation (Fig. 35). In 1 
patient the narrowed segment of duodenum 

caused dilatation of the more proximal por- 
tion of the duodenum and was associated 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 


From the Mayo Clinic and Mayo Foundation: Department of Diagnostic RoentgenologyT and of Surgery}; Mayo Graduate School 


of Medicine (University of Minnesota), Rochester, Minnesota. 
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Ётс. т. A 46 year old woman. Large ulcer situated 
in lower mid-esophagus. At esophagoscopy, a 
biopsy specimen was obtained from the ulcer. 


The-e characteristic colon changes of 


regional enteritis on barium examination. 


were 


with reflux of barium into the pancreatic 
and biliary ducts (Fig. 3C). 

When both stomach and duodenum were 
involved, the narrowing extended from ће 
antrum to the proximal portion of the duo- 
denum, so that the normal anatomic land- 
marks of the antrum, pyloric canal, and 
duodenal cap were lost, these areas forming 
a continuous tapering segment (Fig. 4, 4 
and В). 

Ir 10 patients in our series, the terminal 
portion of the ileum was also involved by 
regional enteritis, and in 7 of these, part of 
the colon was involved in addition. In 1, 
the colon (but not the terminal ileum) was 
also involved. In 6 of the patients, the 
characteristic involvement of the distal 
portion of the ileum or the colon was seen 
on oarium study. Three patients had had 
the involved segments removed pre- 
viously. In 2 more, the diagnosis had not 
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been established: in 1, because barium 
study had revealed no abnormality, and in 
the other, because the distal portion of the 
bowel was not examined roentgenologic- 
allv. 

The patient with esophageal involvement 
had a history of painful dvsphagia relieved 
by steroid medication and aggravated when 
the use of the steroids was discontinued. 
Clinical manifestations in the other pa- 
tients were remarkably similar. Seven of the 
8 patients with duodenal involvement lost 
weight and had epigastric pain; the pain 
was only moderately relieved by antacids. 
The eighth patient had frequent post- 
prandial vomiting, as had 6 of the other 
patients. In the 5 patients with gastric as 
well as duodenal involvement, anorexia or 
easy fatigability were additional symp- 
toms. Neither of the 2 patients with gastric 
involvement who did not have duodenal 
involvement had vomiting or significant 
epigastric pain: I patient had anorexia, 
whereas the other had mild epigastric dis- 
tress. 

Seven patienzs had abdominal cramps 
and diarrhea as well as the symptoms from 
upper gastrointestinal involvement; 1 pa- 
tient had had abdominal cramps and diar- 
rhea, but these had been in remission for 
the previous 3 years. The remaining 3 pa- 
tients gave no history of diarrhea or 
cramps. Nevertheless, in 1 of these patients, 
a small bowel examination was done, and 
the distal ileal involvement was seen (Fig. 
2B). In the other 2 patients, regional en- 
teritis not suspected, and further 
barium studies were not obtained. The 
correct diagnosis was not made until sur- 
gery. 


Was 


DISCUSSION 

The esophageal ulcer in the patient with 
regional enteritis that involves the colon 
was considered the result of esophageal 
involvement by regional enteritis because 
there were no other predisposing causes. In 
this case, esophagoscopy had not been per- 
formed prior to the discovery of the ulcer; 
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Barret’s ulcer was excluded as the result of 
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Fic. 2. (4 and B) A sg year old woman. (4) 
Narrowing of antral region of stomach, 
with nodularity of mucosa. (B) Distal 
small bowel involvement was well dem- 
onstrated. At surgery, biopsy specimen 
was obtained from gastric antrum. (C) A 
49 year old man. Narrowing of distal por- 
tion of stomach and loss of normal rugal 
pattern. Fluoroscopy revealed practically 
no motor activity of stomach and con- 
siderable retained secretions. Duodenum 
was normal. At surgery, a biopsy speci- 
men was obtained from antral region. 
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Fic. 3. (4) A 32 year old man. Slight narrow- 
ing of second and third parts of duodenum, 
with mucosal thickening. At surgery, char- 
acteristic appearance of regional enteritis 
was noted in this area. (B) A 17 year old 
boy. Stenosis in proximal portion of du- 
odenum (arrow) associated with gastric out- 
let obstruction. Distal small bowel involve- 
ment with regional enteritis. At surgery, 
characteristic appearance of regional enteri- 
tis was noted in duodenum. (C) A 54 year old 
woman. Narrowed second part of duode- 
num with dilatation of proximal portion of 
duodenum and reflux of barium into pan- 
creatic and biliary ducts. 
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Fic. 4. (4) A 28 year old man. Narrowed antrum, pylorus, and proximal portion of duodenum. Normal 
anatomic landmarks in this area have been lost. At gastroscopy, a biopsy specimen was obtained from 
antral region. (B) A 26 year old man. Narrowed distal portion of stomach and adjacent duodenum similar 
in appearance to that in 4. At surgery, characteristic appearance of regional enteritis was noted in antrum 
and duodenum. 


histologic examination of a biopsy speci- 
men from the ulcer, the biopsy revealing 
inflammatory esophageal mucosa; and. the 
ulcer was probably not induced by steroids 
because it failed to heal when the use of 
these medications was discontinued and 
healed when the dosage of steroids was in- 
creased and continued. A case of regional 
enteritis of the colon and esophageal ul- 
ceration identical to this has been reported 
by Gelfand and Krone? 

When inflammatory changes are demon- 
strated roentgenologically in the distal 
portion of the stomach or in the duodenum, 
the diagnosis of regional enteritis should be 
included with those of lymphoma, car- 
cinoma, and eosinophilic gastritis. A known 
history of regional enteritis or the demon- 
stration of the characteristic features of this 
disease in a more distal segment of bowel 
should account for these proximal inflam- 
matory changes. Because of the known 
presence of regional enteritis in 8 patients in 
our series, gastric or duodenal involvement 


was correctly diagnosed before surgery. In 
2 of the patients in our series, diagnosis 
was not made until exploratory laparotomy 
because neither patient had symptoms of 
abdominal cramps or diarrhea and 1 of 
these patients had distal ileal involvement 
that was not seen on the barium study; in 
the other patient, neither small bowel nor 
colon examination was done. This patient 
had gastric involvement but no duodenal 
involvement, and the roentgenologic ap- 
pearance of the stomach was similar to that 
of involvement by scirrhous carcinoma 
(Fig. 2C). 

Difficulty in diagnosis might be en- 
countered when there are few or no 
symptoms resulting from distal small bowel 
involvement, particularly in the patients 
with gastric involvement who do not have 
duodenal involvement. Correct diagnosis, 
however, can be established if a careful 
roentgenologic examination of the small 
bowel or colon is undertaken. In all pa- 
tients in our series, there was (or had been) 
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involvement of the distal portion of the 
small bowel or colon bv regional enteritis. 


DIFFERENTIAL DIAGNOSIS 


Differential diagnosis includes scirrhous 
carcinoma of the stomach, lymphoma, and 
eosinophilic gastritis. Because gastric car- 
cinomas rarely cross the pylorus, this 
diagnosis generally can be excluded when 
the duodenum as well as the stomach is 
involved with regional enteritis. In the 
patients with gastric involvement who did 
not have duodenal involvement, the an- 
trum of the stomach was more pliable on 
palpation than might be expected in scir- 
rhous carcinoma. Examination of the small 
bowel and colon established the diagnosis 
of previously unsuspected regional en- 
teritis in 1 of these cases, and probably 
would have done so in the other case, had 
it been undertaken. Lymphoma may be 
indistinguishable from regional enteritis 
involving the small bowel, but such a le- 
sion is likely to cause prominence rather 
than loss of the rugal pattern in the sto- 
mach. Eosinophilic gastritis results in 
pyloric narrowing, but will be associated 
with peripheral eosinophilia invariably and 
with a history of allergy half of the time. 
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SUMMARY 


The roentgenologic features in 1 case of 
regional enteritis with involvement of the 
esophagus and in то cases of regional 
enteritis with gastric or duodenal involve- 
ment are described. Correct diagnosis was 
established prior to surgerv or biopsy in 
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9 of the cases. In the other 2 cases, diag- 
nosis was not established prior to surgery 
because the distal portion of the small 
bowel was normal roentgenologically in т 
case and was not examined in the other. 
The colon was not examined in either case. 
Difficulty in diagnosis may be encountered 
if the stomach, but not the duodenum, is 
involved with regional enteritis because the 
roentgenologic findings mav resemble those 
of scirrhous carcinoma. Careful roentgeno- 
logic examination of the small bowel and 
colon will almost alwavs reveal an area 
with characteristic. changes of regional 
enteritis, and thus will account for the 
gastric or duodenal abnormalities. 


Harley C. Carlson, M.D. 

Department of Diagnostic Roentgenology 
Mayo Clinic 

Rochester, Minnesota 52901 
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CROHN’S DISEASE WITH PREDOMINANT 
INVOLVEMENT OF THE APPENDIX* 


By WILLIAM N. COHEN, M.D., and LAWRENCE DENBESTEN, M.D. 


IOWA CITY, IOWA 


T frequency of appendiceal involve- 
ment in Crohn’s disease is difficult 
to determine. In their book, Crohn and 
Yarmis! indicate that the appendix had 
been removed in over 25 per cent of patients 
subsequently diagnosed as having regional 
"ieitis," but they also state that "the 
appendix in the resected specimens of 
combined ileocolitis does not participate in 
the peculiar and characteristic. granulo- 
matous inflammation." In one of their case 
illustrations, however, the appendix is 
graphically represented as being incorpor- 
ated in the zone of disease. 

In another large series,? where 377 speci- 
mens of ileum and colon involved with 
Crohn's disease were examined, the appen- 
dix was not specifically mentioned in the 
tabulation of disease distribution. The 
appendix was also excluded from involve- 
ment, according to the distribution dia- 
grams, in a study of an additional 30 cases, 
all with colon disease. However, in a 
different group of 75 patients with disease 
in the large bowel, 5 cases did involve the 
appendix, 2 of which were not in continuity 
with other areas of abnormality; and 24 
per cent of 120 specimens with Crohn's 
disease showed gross involvement of the 
appendix according to vet another patho- 
logic review. 

There have been isolated reports of 
disease primarily involving the appen- 
dix,?? although a claim has been made that 
confinement to even the cecum is rare." 
Entities called fibroplastic appendicitis and 
appendicular granulatoma have also been 
described. Their histologic features have 
been variablv interpreted as being com- 
patible with Crohn's disease,^* the chronic 
result of a prior appendicitis, possibly 
with a contained perforation,^? or a 
granulomatous infection." 


REPORT OF CASES 

Case I. A 27 year old male dentist was ad- 
mitted to the University of lowa Hospitals 
with a 4 day history of periumbilical pain with 
cramping, a 4X s cm. tender mass In the right 
lower quadrant of the abdomen, a temperature 
of 102° F., and a white blood cell count of 
23,000, with a shift to the left. 

On careful questioning he admitted having 
"stomach" problems since the age of 11 years, 
characterized by 1 to 4 day periods of cramping 
abdominal pain with alternating constipation 
and diarrhea, but without mucus or blood in 
the stool. In addition, a perianal abscess was 
drained several years ago. After a roentgeno- 
graphic examination of his gastrointestinal 
tract 3 vears previously, he was told that he 
had an "irritable colon." 

His temperature returned to normal and the 
white blood cell count was 12,000, 72 hours 
after a course of tetracycline therapy had been 
instituted. The right lower quadrant mass, 
however, did not change in size, nor did the 
tenderness and cramping pain subside. 

The patient's abdomen was explored 10 days 
after admission at which time a very firm mass, 
involving the ileocecal region, was encountered. 
Because a neoplasm could not be excluded a 
resection of the right colon and distal ileum was 
performed. The pathologic examination. was 
reported as compatible with regional enteritis, 
primarily involving the appendix but also a 
small area of cecum and ileum. Microscopic 
fistulae were identified in the appendix, and 
nonspecific lymph follicle hyperplasia was 
verified in the ileum. 

The postoperative course was complicated 
by temperature spikes to 104° F. beginning the 
sth day, a rising white blood cell count to 
21,000, and symptoms of small bowel obstruc- 
tion. A sterile hematoma of 200 cc. was evacu- 
ated from the right lower quadrant of the abdo- 
men on the gth postoperative day. Concur- 
rently a course of azulfidine therapy was begun. 
On the 37th postoperative day all wounds had 
healed and the patient was discharged (Fig. 


1, 4 and В). 


* From the Departments of Radiology and Surgery, University Hospitals, The University of Iowa, Iowa City, Iowa. 
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Frc. 1. Case 1. (4) An extramucosal mass caused an impression defect upon the tip of the cecum. The re- 
mainder of the colon was normal. (B) The distal 10 cm. of ileum was displaced medially and superiorly by 
the mass arising from the region of the appendix. Although there was no evidence of ulceration or stricture, 
some enlarged folds near the ileocecal valve and more proximal 2 to 3 mm. filling defects, consistent with 
lymph follicle enlargement, could be seen. No abnormalities were detected in the more proximal portions 


of the upper gastrointestinal tract. 


Case п. A 37 year old woman was admitted 
to the University of Iowa Hospitals with a 6 
day history of cramping abdominal pain and 
distention but without malaise or temperature 
elevation. During the prior 8 months she had 
other episodes of this cramping pain and had 
stopped eating high residue foods. 

On physical examination a 3X4 cm., tender, 
movable mass was palpated in the right lower 
quadrant of the abdomen, and hyperactive 
bowel sounds were heard. Her temperature 
was 101° F., and the white blood cell count 
was 8,000, without a shift. 

Despite 5 days of nasogastric suction, intra- 
venous fluids and ampicillin, the patient's 
abdomen remained distended and tender in 
the right lower quadrant. Her fever also per- 
sisted at 100? to 101° F. 

At a laparotomy performed 7 days after 
admission, an inflammatory mass composed of 
cecum, terminal ileum and appendix was 
encountered. The distal < cm. of ileum was 
thickened with “fat wrapping” and many 
large lymph nodes were present in the mesen- 
tery; the remaining small bowel and colon 
were normal. As the appendix was mobilized, 
a 2 mm. perforation of the ileum was еп- 
This fistula and the 
appendix removed. On pathologic examination 
the mucosa of the appendix was normal, but 
the wall was infiltrated with chronic inflam- 
matory cells as well as noncaseating granulo- 


countered. was closed 


mata. The interpretation was Crohn's disease. 

Her postoperative course was uncomplicated. 
She was discharged on the 8th day after a 
course of therapy consisting of azulfidine and 
prednisone had been instituted (Fig. 2, Æ and 


В). 
DISCUSSION 


The roentgenographic features of the 
cases presented are by no means specific 
for Crohn’s disease. In each instance our 
interpretation favored the diagnosis of 
appendiceal abscess. Indeed, any mass 
lesion arising from the region of the appen- 
dix, be it mucocele, neoplasm, or localized 
inflammation, could produce at least a 
similar appearance. Although the lymph 
follicle enlargement seen in the distal 
ileum of Case r and the fold thickening in 
Case i1 did tend to indicate an inflammatory 
origin for the mass, the medial and su- 
perior displacement of the distal ileum 
influenced us against the diagnosis of 
Crohn's disease, in which the involved 
ileum tends to be retracted inferiorly and 
applied towards the cecum. 

Crohn's disease predominantly involving 
the appendix is unusual. Despite the 
roentgenographic features more suggestive 
of appendiceal abscess, a clinical course 
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Vic. 2. Case п. (4) The colon examination was normal except for an area of diminished distensibility along 
the medial aspect of the cecal tip, suggesting a mass. (B) The upper gastrointestinal examination also 
failed to reveal any proximal abnormalities. However, the distal 7 cm. of ileum as well as the tip of the 
cecum were displaced by the appendiceal mass, which was best defined on this delayed fluoroscopic spot 


roentgenogram. An area of persistent narrowing approximately 5 


cm. proximal to the ileocecal valve 


probably contributed to the patient’s symptom of cramping. Although the mucosal folds of the displaced 
ileum and cecum were enlarged, no penetrating ulcers of fistulae could be demonstrated. 


which is atypical or having specific features 
suggestive of Crohn’s disease (such as the 
perianal abscess in Case 1) should lead one 
to consider this entity. 


SUMMARY AND CONCLUSIONS 


Two cases are reported in which Crohn’s 
disease predominantly involved the appen- 
dix. 

The roentgenographic findings were non- 
specific, resembling those seen in appendi- 
ceal abscess or other mass lesions arising 
from the area. 

Pertinent clinical data, however, should 
lead one to consider this entity as a diag- 
nostic possibility. 

William N. Cohen, M.D. 
Department of Radiology 
University Hospitals 
The University of Iowa 


Iowa City, Iowa 52240 
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ROENTGEN STUDIES IN EXPERIMENTAL 
COLONIC OBSTRUCTION 


By DAVID BRYK, M.D.,* JOSEPH LA GUERRE, M.D.,t 
and BERNARD S. LEVOWITZ, М.р. { 


BROOKLYN, NEW YORK 


Ре studies of the appearance of 
the colon in colonic obstruction have 
been based on retrospective analyses of 
roentgenograms of cases with colonic ob- 
struction.? 515 In a study on colonic ileus 
and its differential roentgen diagnosis by 
Bryk and Soong,’ the altered appearance 
of the dilated colon and its contents in 
colonic obstruction was emphasized. A 
number of roentgen features were noted 
such as fluid filled colon, mottled fluid con- 
tent, ragged inner colonic contours, thick- 
ened septa and accentuated haustrations 
with increased number of septa. 

No experimental studies were available 
to explain the development and the signif- 
icance of these findings. 

Clinical reports of elevated intraluminal 
pressure in the obstructed colon*!945 were 
available, but no attempt has been made 
to correlate these with the roentgen find- 
ings either on an experimental or clinical 
basis. 

Studies in experimentally produced colon 
obstruction were therefore instituted in an 
attempt to understand more clearlv the 
changes in the obstructed colon as visual- 
ized on the plain roentgenogram. 

Only a few studies of experimentally pro- 
duced colonic obstruction have been pub- 
lished. Glotzer and Pihl?” obstructed the 
colon of dogs and demonstrated the devel- 
opment of colitis proximal to the obstructed 
segment. Hopkinson and Schenk" pro- 
duced colonic obstruction in dogs for the 
purpose of studying the effect of hvper- 
baric oxygen on experimental intestinal 
obstruction. Dennis e£ al. obstructed the 
cecal appendage of rabbits for the purpose 


of studying the etiology of acute appendi- 
citis. 
MATERIAL AND METHOD 


The experimental studies were done on 
the laboratory animals which were most 
readily available—the dog and the rabbit. 
These were used despite the fact that there 
is a considerable difference in the anatomy 
of their colons as compared to that of the 
human. 

Six dogs were studied. The distal colon 
was obstructed by a length of surgical tape 
passed around the bowel and tightened to 
obliterate the luminal opening. The tape 
was sutured to itself and the bowel was en- 
folded over it. In all the dogs studied, 
roentgenographic evidence of obstruction 
developed. This improved spontaneously 
over a period of a few weeks due to spon- 
taneous recanalization of the colon at the 
site of the ligature. This finding has been 
previously reported by Hopkinson and 
Schenk." In 2 of these dogs, 38 and 63 
days respectively following the first ob- 
struction, the colon was re-obstructed in 
the same fashion as in the first obstruction. 

In 3 of the 4 other dogs studied, catheters 
were introduced into the colon proximal to 
the obstruction. The proximal ends of the 
catheters were attached to McQuigg adapt- 
ors and buried subcutaneously for the pur- 
pose of measuring intraluminal pressure 
and correlating it with the roentgenograms. 

Following obstruction all the dogs were 
fed their normal diet. 

Abdominal roentgenograms consisting of 
supine, prone and erect films were obtained 
at intervals until the animal expired or the 
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lic. т. Dog E. Colon obstruction of 4 days’ duration. Intraluminal pressure б.о cm. of water. (4) Supine 
roentgenogram. (B) Erect roentgenogram. Note the 3 catheters with McQuigg adaptors, one in the cecum, 
another in the descending colon and the third in the rectum. The colon is slightly dilated and gas distended. 
There are no fluid levels in the erect roentgenogram. There is fecal retention in the left colon with particu- 
late fecal matter outlined by the gaseous distention (arrows). 





Fic. 2. Dog F. (4 and B) Erect roentgenograms. (4) Colon obstruction of 11 days’ duration. Intraluminal 
pressure 41 cm. of water. Note the catheter with the McQuigg adaptor situated in the left colon. The colon 
is predominantly fluid filled with a long air fluid level present in the transverse colon (arrow). The fluid is 
roentgenographically homogeneous. There is only minimal small bowel distention indicating competence 
of the ileocecal junction. (B) Eleven days later, 22 days after obstruction. There is evidence of partial relief 
of the obstruction. There is more gas and less fluid in the distended colon. The retained fluid has developed 
а mottled coarsely granular appearance (arrow). The catheter previously present in the descending colon 
was dislodged. The dog went on to complete resolution of the obstruction and normal roentgenographic 
appearance 7 days after this study. 
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obstruction resolved spontaneously. When 
intraluminal pressures were measured, 
roentgenograms were obtained at the same 
time. The pressures were measured by re- 
opening the incision and puncturing the 
McQuigg adaptors with a needle. The 
adaptors were flushed with saline and con- 
nected to a saline filled water manometer. 
The pressures were recorded in cm. of 
water. The McQuigg adaptors were pulled 
out by the animals or spontaneously ejected 
after a few davs so that the longest time 
interval after obstruction for which pres- 
sures were obtained was 11 days. 

Attempts to obstruct the rabbit colon by 
surgical tape were unsuccessful because the 
tape cut through the thin walled bowel 
with leakage of fecal content and death 
from peritonitis. Obstruction was therefore 
produced in the distal colon by transecting 
the colon and suturing the transected ends. 

Five rabbits were thus obstructed and 
followed bv serial roentgenograms until 
they expired. Seven other rabbits were ob- 
structed and followed for a specified time 
interval. After abdominal roentgenograms, 
intraluminal pressures were determined at 
laparotomy and the animals sacrificed. The 
intraluminal pressures were measured by 
puncturing the exposed colon with a needle 
which was connected to a saline filled water 
manometer. The pressures were recorded 
in cm. of water. In a few of these rabbits, 
specimens were obtained for roentgeno- 
graphic study of the inflated bowel and for 
histologic study. 

In 2 rabbits, the cecum was obstructed 
proximal to the ileocecal Junction producing 
a closed loop tvpe of obstruction. These 
were followed for 6 and 8 days respectively, 
roentgenograms made and intraluminal 
pressures measured. 

For comparison with the colon of the ob- 
structed rabbits, air enema examinations 
were performed on 4 normal rabbits. Spec- 
imens of the cecum and ascending colon 
were obtained and these were washed, in- 
flated and roentgenographed for compar- 
ison with the specimens from the obstructed 
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colons. One specimen for histologic study 
was also obtained. 


RESULTS 
A. COLON OBSTRUCTION IN THE DOG 


1. Clinical aspects. Obstruction of the 
colon produced clinical abdominal disten- 
tion which increased during the first week. 
The animals continued to eat their normal 
diet. Maximum clinical and roentgeno- 
graphic distention occurred at about 10 
days after which the animals began to im- 
prove due to recanalization of the colon. 
One dog that was re-obstructed 38 days 
following the first obstruction went on to 
colonic perforation and death 5 days after 
the second obstruction. 

2. Roentgen findings. Following obstruc- 
tion the colon became diffusely distended. 
There was usually only minimal distention 
of the small bowel indicating the presence 
of a fairly competent ileocecal junction. 
'The colon of the dog is tubular with no 
haustrations," so that the distended colon 
appeared sausage shaped following the 
periphery of the abdomen. 

The intraluminal contents varied with 
the degree of distention. With minimal dis- 
tention, early in the course of obstruction, 
there was no fluid. The retained fecal con- 
tent was visualized with the particulate 
fecal matter outlined bv gas in the dis- 
tended colon (Fig. т, Æ and B). At the 
time of maximum obstruction and disten- 
tion, however, there was considerable fluid 
in the colon. The fluid was fairly homogen- 
eous as seen roentgenographically (Fig. 2.7). 


TABLE I 


COLON OBSTRUCTION IN DOGS 





А Ауегасе 
| Тіте Interval Tütrabaninal 
Do from Colon > 
Pressure 


| Obstruction (da.) | (cm. water) 











D 3 5.8 
E 4 6.0 
F 4 II.O 

LI 41.0 
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ic. 3. Dog В. (4 and B) Erect roentgenograms. (4) Colon obstruction of 38 days’ duration. Clinically and 
roentgenographically there was evidence of partial spontaneous relief of the obstruction. The colon is 
predominantly gas distended. The retained fecal content has a mottled coarsely granular appearance 
(arrows). (B) Four days after re-obstruction and 1 day before spontaneous perforation and death. The 
colonic gaseous distention has increased and there is a large amount of retained fluid with air fluid levels. 
Note that the colonic contents have changed from the coarsely mottled fecal material present prior to 
re-obstruction to a predominantly homogeneous fluid. There is also moderate small bowel dilatation with 
multiple air fluid levels. 





Гс. 4. Rabbit A. (4 and B) Prone roentgenograms. (4) Colon obstruction of 4 days’ duration. There is 
minimal intestinal distention. The predominant distention is that of the cecum in the right side of the 
abdomen. Note the cecal septa (arrows) completely crossing the lumen. These are the roentgenographic 
representation of the rabbit cecal spiral valve. (B) Ten days later, obstruction of 14 days’ duration. The 
intestinal distention has increased markedly and involves the colon, small bowel and stomach. Note the 
increased thickness of the cecal septa as compared to the previous study (arrows). 
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16. 5. (4) Excised inflated cecum of a nonobstructed 


rabbit. Note the spiral valve crossing the cecal lumen. 


The average thickness of those septa seen sharply in profile is 1.5 mm. (arrow). (B) Excised inflated cecum 
of Rabbit J, 14 days after colon obstruction. Note the increased thickness of the cecal septa with an 


average thickness of 3 mm. (arrow). 


With spontaneous improvement, the vol- 
ume of fluid decreased and the fluid devel- 
oped a mottled coarselv granular roentgen 
appearance (Fig. 25). As obstruction re- 
solved completely, fluid was no longer 
present and the fecal content again ap- 
peared solid. In 1 of the cases that was 
re-obstructed 38 davs following the first ob- 
struction and went on to perforation, the 
intraluminal content changed from coarsely 
mottled fecal material to predominantly 
homogeneous fluid (Fig. 3, 7 and В). 

3. Intraluminal pressures. These were 
studied in 3 dogs (Table 1). There was a 
rough correlation between the intraluminal 
pressure, the duration and degreee of dis- 


tention, and the roentgen appearance of the 
intraluminal contents. In Dogs D and E 
there was minimal gaseous distention with- 
out any fluid retention. The fecal content 
was normal in appearance. This was asso- 
ciated with low pressures of 5.8 and 6 ст. 
of water, respectively (Fig. 1, 7 and В). In 
Dog F, there was slightly more prominent 
distention with retained fluid at 4 davs as- 
sociated with a pressure of 11 cm. of water. 
At 11 days when distention was most 
marked, the colon predominantly 
fluid filled and the pressure was 41 cm. of 
water (Fig. 2.7). Unfortunately, after this 
measurement the catheter with the Mc- 
Quigg adaptor became dislodged so that no 


Was 
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additional measurements were recorded. 
The animal, however, improved with an 
associated change in the intraluminal con- 
tents to mottled semisolid (Fig. 28) and 
then normal, as noted in the other amimals 
previously described. 


b. COLON OBSTRUCTION IN THE RABBIT 


1. Clinical aspects. Following successful 
obstruction, the rabbits developed progres- 
sive abdominal distention. No vomiting or 
diarrhea was noted. The survival time fol- 
lowing obstruction in the § animals, fol- 
lowed until death, varied from 10 to 16 
days. Autopsy at the time of death did not 
reveal any cases of colonic perforation so 
that death was apparently due to the toxic 
effects of colonic obstruction. 

2. Roentgen findings. The viscus which 
became most markedly distended after ob- 
struction was the wide thin walled cecum. 
This occupied a major portion of the peri- 
toneal cavity. The distended cecum was 
divided by multiple transverse septa which 
are the roentgenographic representation of 
the spiral valve.! The small closely packed 
haustrations in the dilated ascending colon 
with thin septa which did not completely 
cross the colonic lumen were usually also 
observed. There was associated diffuse 
small bowel distention which frequently 
obscured portions of the distended colon. 
The presence of small bowel distention in- 
dicated incompetence of the ileocecal junc- 
tion. 

(А) Septal thickening. With colonic ob- 
struction there was evidence of thickening 
of the cecal septa. This was indicated: (a) 
by progressive increase in thickness of the 
cecal septa as the obstructed rabbits were 
serially roentgenographed (Fig. 4, Zand В); 
(b) by comparing the excised and inflated 
cecum of the obstructed rabbits with that 
of the normal rabbit. In the latter case, the 
septa in the obstructed cecum measured 
3 mm. in thickness while those of the nor- 
mal cecum measured 1.5 mm. in thickness 
(Fig. 5, 4 апа B); (c) by histologic study 
of the excised obstructed cecum compared 
to the normal nonobstructed cecum (Fig. 
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l'16. 6. Photomicrographs of longitudinal sections of 
the rabbit cecum. (4) Nonobstructed rabbit. (В) 
Rabbit J, 14 days after colonic obstruction. Note 
the thickening of the cecal septum and wall in the 
specimen from the obstructed rabbit. The septal 
thickening is due predominantly to submucosal 
edema and minimally to hypertrophy of the muscle 
which extends for a short distance into its base. 
The cecal wall is thickened as a result of both 
submucosal edema and muscular hypertrophy. 


6, £ and В). This showed septal thickening 
in the obstructed cecum caused predom- 
inantly by submucosal edema. The muscu- 
lar layer which extends for a short distance 
into the base of the septa was also slightly 
hypertrophied. The wall of the obstructed 
cecum was similarly thickened by a com- 
bination of submucosal edema and muscu- 
lar hypertrophy. 

The thickening of the cecal septa was 
most obvious in the i7 vitro studies of the 
inflated bowel and in the histologic spec- 
imens. Evaluation was more difficult i7 vivo 
because of the change in orientation of the 
distended cecum from examination to ex- 
amination due to the fact that the rabbit 
cecum is on a mesentery and has consider- 
able mobility. This caused the septa to 
appear thickened because of differences in 
their orientation. to the roentgen beam. 
This phenomenon was shown to occur in 
the inflated i7 vitro specimen whose axis 
was not perpendicular to the roentgen 
beam. Change in position of the cecum also 
caused differences due to the effect on 
roentgen magnification. Another important 


to 


factor was the considerable thickening pro- 
duced i7 vivo by adherent secretions and 
fecal matter. 

Comparisons were therefore made in the 
same projection, with portions of the cecum 
similarly oriented and between septa that 
were sharply defined and smooth indicating 
that they were parallel to the axis of the 
roentgen beam and not coated with fecal 
matter. 

(B) Accentuated haustrations and in- 
creased number of septa. This finding was 
demonstrated in the ascending colon. Fol- 
lowing obstruction the haustrations became 
more prominent associated with an increase 
in the number of septa in anv specified 
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length of the colon. This was best demon- 
strated in the ;z vitro study when the 
excised and inflated ascending colon of the 
obstructed rabbit was compared with that 
of the normal rabbit (Fig. 7, 7 and В). In 
vivo demonstration was more difficult be- 
cause the small ascending colon was ob- 
scured by the large distended redundant 
cecum and because the axis of the ascend- 
ing colon was frequently not perpendicular 
to the roentgen beam. This finding was 
therefore seen iz vivo in only 4 of the 12 
cases studied (Fig. 8, Z and В). 

Histologic study of the excised obstructed 
colon as compared to the nonobstructed 
colon demonstrated thickening of the mus- 





Fic. 7. (4) Excised inflated ascending colon of a nonobstructed rabbit. Note the multiple small haustrations 
along the colonic contours due to the teniae coli present in this portion of the rabbit colon. They produce 
the internal infoldings or septa which do not completely cross the colonic lumen. (B) Excised inflated 
ascending colon of Rabbit M. Colonic obstruction of 4 days' duration. Note the greater prominence of the 
haustrations associated with an increase in the number of septa per unit length of colon. 
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(4) Air enema examination on a nonobstructed rabbit. Prone roentgenogram. There is diffuse gase- 


ous distention of the colon and small bowel. Note the distended ascending colon along the left side of the 
abdomen (arrows). The haustrations are poorly defined but the septa are well seen. (B) Rabbit B. Prone 
roentgenogram. Colonic obstruction of 7 days' duration. Note the distended ascending colon along the left 
side of the abdomen (arrows). There is increased prominence of the haustrations and the septa are in- 
creased in number and prominence per unit length of bowel. 


cular laver presumablv due to muscular 
hypertrophy. 

(c) Ragged inner colonic contour. This 
was shown to be due to fecal matter ad- 
herent to the inner colonic lining. In 2 
cases showing this finding on the abdominal 
roentgenograms, the cecum was immedi- 
ately removed, the fecal matter washed out 
and the bowel reinflated. The inner wall 
was no longer ragged indicating that the 
adherent fecal matter was the cause of this 
finding (Fig. 9, Zand B). Fecal matter ad- 
herent to the cecal septa also produced ap- 
parent septal thickening but this could be 
recognized by the irregularity of these 
septa, which was similar to the ragged con- 
tour of the inner colonic wall. 

A ragged inner colonic contour was usu- 
ally seen when there was minimal fluid in 
the colon. 

(р) Intraluminal contents. This varied 
with the degree of distention and the dura- 
tion of obstruction. With minimal disten- 
tion there was usually no fluid but the re- 
tained fecal matter was outlined by the gas 
content. With greater distention due to 


more severe or prolonged obstruction, fluid 
was seen which was roentgenographically 
homogeneous or slightly mottled. Since 
none of the rabbits improved spontane- 
ously, the mottled fecal fluid seen in the 
dog with resolving obstruction was not ob- 
served. 

3. Intraluminal pressure studies. Intra- 
luminal pressures were measured in 7 rab- 
bits after distal colon obstruction at inter- 
vals varying from 4 days to 14 days following 
obstruction. Pressures were also measured 
in 2 rabbits at 8 and 6 days in whom a 
closed loop obstruction of the cecum had 
been produced (Table 11). 

In the 7 rabbits with colon obstruction, 
the average pressures varied from 5 to 9.4 
cm. of water. Roentgenographically, there 
was associated small bowel distention in- 
dicating incompetence of the ileocecal junc- 
tion. The pressures observed correlated 
roughly with the degree of distention ob- 
served roentgenographically but not with 
the duration of the obstruction (Table 1). 
There was associated minimal fluid reten- 
tion. In the 2 cases with closed loop cecal 
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16. д. (4) Rabbit L. Prone roentgenogram. Colonic distention of 14 days’ duration. Intraluminal pressure 
of 8.1 cm. of water. The cecum is markedly distended. Note the ragged inner contour of the gas distended 
cecum (arrows). The cecal septa appear thickened and have a similar ragged contour. (В) Rabbit L. 
Excised cecum removed immediately after the roentgenographic study. The cecum was washed out and 
reinflated. The inner contours are now smooth indicating that the ragged contours noted i7 vivo were due 


to fecal matter adherent to the inner colonic lining. 


obstruction there was greater fluid reten- 
tion associated with significantly higher in- 
traluminal pressures of 16 and 15.2 cm. of 
water, respectively (Fig. 10). 

DISCUSSION 

This study helps clarify some of the 
roentgen findings previously noted in hu- 
man colonic obstruction. 

The roentgen appearance of the intra- 
luminal contents of the obstructed human 
colon varies. The various findings noted 
are: predominant gaseous distention with 
minimal fluid; predominant fluid filled colon; 
roentgenographically homogeneous fluid; 
roentgenographically mottled fluid; and 
particulate fecal matter. 

The present study indicates that gaseous 
distention with particulate fecal matter is 
indicative of early obstruction or mild ob- 
struction with low intraluminal pressures, 
as noted in the dog experiments. The fluid 
filled colon, in contrast, indicates acute 
severe obstruction with high intraluminal 


pressures. Both the dog and the rabbit 
studies showed a rough correlation between 
the volume of fluid and the intraluminal 
pressure. 

Mottled coarsely granular fluid content 
has been roentgenographically observed in 
some cases of human colon obstruction.’ 
This experimental study in dogs indicates 
that this pattern develops during improve- 
ment in the colonic obstruction. It is pre- 
sumably due to improved ability of the 
colon to absorb fluid so that the fecal con- 
tent became more particulate, with gas 
finely mixed with the fecal particles. In hu- 
mans it probably implies a subacute or 
chronic type of obstruction with episodes of 
improvement. Clinical studies have indi- 
cated that in human colonic obstruction 
there frequently are episodes of improve- 
ment due to partial relief of the obstruc- 
tion." 

The intraluminal pressure studies also 
show a rough correlation between the de- 
gree of distention and the intraluminal 
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pressure. This agrees with the clinical study 
correlating cecal size and the probability 
of impending perforation, which showed 
that perforation was related to the size of 
the distended cecum.” The degree of colonic 
distention and thus the intraluminal pres- 
sure was also shown to be related to the 
competence of the ileocecal junction. In 
the dog with little small bowel distention, 
high pressures developed in the colon, 
while the colonic pressures in the rabbits, 
all of whom showed small bowel distention, 
were low. Production of a closed loop ob- 
struction in the rabbit by occluding the 
blind cecum resulted in the development 
of intraluminal pressures higher than those 
seen in rabbit colonic obstruction. Spon- 
taneous colon perforation was produced 
only in the dog and not in the rabbit in 
whom the pressures were low and death 
was apparently due to the toxic effects of 
the obstruction. 

The intraluminal pressures experiment- 
ally produced and measured in this study 
are comparable to those measured at sur- 
gery in clinical colonic obstruction. They 
varied from 5.8 to 41 cm. of water in the 
dog and from 5 to 16 cm. of water in the 
rabbit. Reported pressures in human co- 
lonic obstruction have varied from 1 to 
52 cm. of water.‘16!8 [n one study, the 
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COLON OBSTRUCTION IN RABBITS 








Time Interval] 














Average - 
. | from Colon | Intraluminal Degree of 
Rabbit Obstruction Pressure | Colonic 
(da.) (cm. water) Distention 
K 12 $45 2-- 
J 14 9.4 4T 
L 14 8.1 4+ 
M 4 5.9 3 
G 7 5.8 3 
H 7 5.0 I- 
I 8 5.0 2 
Cecal Obstruction 
O 8 16.0 
N 6 15.2 
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Fic. то. Rabbit O. Erect roentgenogram. Closed 
loop cecal obstruction of 8 days’ duration. Intra- 
luminal pressure of 16 cm. of water. There is 
gaseous distention with a moderate amount of 
fluid. The fluid is roentgenographically homoge- 
neous. 


average of 34 determinations was 14 cm. 
of water with the critical pressure for per- 
foration felt to be 20 cm. of water.“ 

The ragged inner colonic contour seen 
roentgenographically in clinical colonic ob- 
struction was produced in some of the rab- 
bits studied. It was shown to be due to 
adherent secretions and fecal matter since 
it was not present when the cecum was re- 
moved, washed and reinflated. Since it was 
seen when there was only minimal fluid 
in the distended cecum, it appears that it 
develops when the obstructed colon still 
retains the ability to re-absorb the fluid 
entering it from the small bowel so that 
semisolid fecal matter is formed which ad- 
heres to the inner wall of the distended 
colon. Thus, correlating previous clinical 
studies with the present experimental study, 
it would appear that the ragged colonic 
contour can be seen either in early obstruc- 
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tion or in chronic obstruction in which 
episodes of improvement have occurred. 

It must be differentiated roentgeno- 
graphically from a somewhat similar ap- 
pearance seen in ulcerative colitis with 
toxic dilatation, where it is due to the in- 
flammed edematous mucosal] lining with 
pseudopolyp formation. It has also been 
reported in cases of ulcerative colitis prox- 
imal to obstructing colonic lesions. Dif 
ferential diagnosis is possible because of the 
other manifestations of ulcerative colitis, 
seen in the distended colon in these cases. 

Correlation of the changes in the colonic 
haustrations and septa seen in clinical co- 
lonic obstruction with that of experimental 
colonic obstruction produced in this study 
was not completely satisfactory because of 
the lack of a good experimental model. The 
dog colon is tubular lacking haustrations“ 
so that the dog study was of no value from 
the standpoint of the haustral pattern. The 
rabbit study provided a few interesting 
correlations but the correlation was poor 
because of the differences in the anatomy 
of the human and rabbit colon. 

The major portion of the rabbit colon is 
the blind cecum and appendix. The cecum 
is divided internally by a fixed anatomic 
structure known as the spiral valve which 
produces fixed sacculations of contour be- 
tween the inner constrictions produced by 
this valve. The spiral valve consists of 
mucosa, submucosa, and an invagination 
of the cecal muscular coat. The muscular 
coat of the cecum contains a complete cir- 
cumferential layer of both circular and 
longitudinal muscle. The spiral valve or 
fold roentgenographically produces septa 
which completely cross the lumen of the 
gas filled cecum. 

The rabbit anatomy is thus different 
from the human colon where the longitu- 
dinal coat is incomplete and consists of 3 
teniae coli which are shorter than the colon, 
thus causing sacculations referred to as the 
colonic haustrations.? These are not fixed 
anatomic structures but vary with the ac- 
tivity of the teniae. Similarly, the septa 
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seen roentgenographicall are not fixed 
structures but are the infoldings produced 
internally by these haustrations. Since 
there are 3 rows of sacculations produced 
by the 3 teniae, the septa usually do not 
completely cross the colonic lumen as seen 
roentgenographically. 

The rabbits studied did demonstrate 
roentgenographic evidence both im vivo and 
in vitro of thickening of the septa produced 
by the spiral valve. This was predominantly 
due to submucosal edema and minimally 
to hypertrophy of the muscle at their base. 
The other factor causing in vivo roentgen 
thickening was adherent secretions and 
fecal matter. Thus the septal thickening 
seen roentgenographically in the obstructed 
human colon is probably due to submucosal 
edema and muscular hypertrophy with 
superimposed thickening due to adherent 
secretions and fecal matter. 

The evaluation of this finding roentgeno- 
graphically is as difficult in the human as it 
is in the rabbit due to the fact that both 
angulation of the axis of the roentgen beam 
with respect to the septa and differences in 
magnification resulting from different ob- 
ject film distances can produce apparent 
thickening. 

In the rabbit, the cecal septa are not ob- 
literated by colonic distention as is noted 
in human colonic obstruction, since they 
are fixed anatomic structures which cannot 
be obliterated by chronic distention. 

There is greater similarity between the 
haustrations of the rabbit ascending colon 
and those of the human. The proximal por- 
tion of the rabbit ascending colon contains 
3 rows of small sacculations produced by 3 
longitudinal teniae. The diameter, however, 
of the ascending colon is very small com- 
pared to that of the cecum. In addition, 
the haustrations are extremely small and 
closely packed as compared to those of the 
human colon.! 

Their visualization was therefore incon- 
stant in the obstructed rabbit probably be- 
cause they were obscured by the predom- 
inant cecal and small bowel distention. Ap- 
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parently, only if this small segment of 
colon was oriented parallel to the roentgen 
beam and was located in the lateral aspect 
of the abdomen, where there was less ob- 
scuring bowel, was it visible roentgeno- 
graphically. 

The only correlative observation seen, as 
far as the septa and haustrations are con- 
cerned, was the fact that in the z» vitro 
studies and in a few of the i» vivo studies 
there was an accentuation of the septa and 
haustrations with increased number of 
septa per unit length, apparently secondary 
to the histologically demonstrated muscu- 
lar hypertrophy resulting from colon ob- 
struction. This is similar to the same finding 
described in early acute human colon ob- 
struction.* The development of muscular 
hypertrophy in the obstructed human colon 
has also been histologically demonstrated.’ 

Haustral and septal obliteration was not 
produced, since the more chronic type of 
obstruction with chronic distention which 
is probably the factor in its production, was 
not seen in the experimentally produced 
rabbit colon obstruction. 


SUMMARY 


Experimental colon obstruction was pro- 
duced in dogs and rabbits. The roentgeno- 
graphic image as seen in the recumbent and 
erect abdominal roentgenograms was cor- 
related with the clinical picture, the dura- 
tion of obstruction, the intraluminal pres- 
sures and the autopsy studies. Roentgen 
findings seen in human colon obstruction 
such as fluid filled colon, mottled fluid con- 
tent, ragged inner colonic contour, thick- 
ened septa and accentuated haustrations 
with increased number of septa were pro- 
duced in the experimental animals. 

The correlative studies were indicative 
of the following: (a) gaseous distention with 
particulate fecal matter is indicative of 
early obstruction or mild obstruction with 
low intraluminal pressures. Mottled fluid 
is seen in more chronic obstruction with 
episodes of improvement. The degree of 
roentgen colonic distention correlates with 
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the intraluminal pressure. (b) The ragged 
inner colonic contour is due to adherent 
secretions and fecal matter. (c) Thickened 
colonic septa are due to submucosal edema, 
muscular hypertrophy and adherent secre- 
tions and fecal matter. Early obstruction 
with muscular hypertrophy produces ас- 
centuated  haustrations with increased 
number of septa. 

This experimental study thus provides a 
better understanding of the roentgen find- 
ings seen in the obstructed human colon. 


David Bryk, M.D. 

Department of Radiology 

Jewish Hospital and Medical Center of Brooklyn 
555 Prospect Place 

Brooklyn, New York 11238 
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viewing the pathologic material. 
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ANINE ulcerative colitis was first 
described as an entity in 9 boxer dogs 
by Van Kruiningen and co-workers? in 
1965, and was called “granulomatous 
colitis." The term, "canine histiocytic 
ulcerative colitis” was introduced by 


Sander and Langham? in 1968 and is a 
more descriptive term. 

This type of colitis is seen in timid, but 
excitable boxer dogs. There appears to be a 
familial tendency. Clinically the dogs have 
a chronic, intermittent, bloody diarrhea, a 
progressive course and, in severe cases, 
cachexia. 

The roentgenographic changes in canine 
histiocytic ulcerative colitis have not been 
described in detail. Since the disease pre- 
sents similarities to idiopathic chronic 
ulcerative colitis and granulomatous colitis 
of man, this canine entity is of interest. 


MATERIAL AND METHOD 


From more than 100 cases of canine 
colitis in the files of the Veterinary Medical 
Teaching Hospital, University of California 
at Davis (UCD), 24 were selected for re- 
view. The selection was based on 3 criteria: 
a clinical history of colitis; barium enema 
examination of the colon; and histopatho- 
logic sections of the colon. 

The 24 dogs included 17 boxers ranging 
in age from 6 months to 8 years. The re- 
maining 7 dogs were of different breeds and 
ranged in age from 23 to 12} years. These 
dogs had been brought to the Veterinary 
Medical Teaching Hospital by their owners 
for diagnosis and treatment of persistent or 
recurrent bloody diarrhea. 


* From the Department of Radiology} and the Department of Pathology,t 


The clinical histories were obtained from 
the Veterinary Medical Teaching Hospital 
records and the histologic specimens from 
the Department of Veterinary Pathology 
UCD and the Department of Pathology at 
the University of California, San Francisco 
(UCSF). 

The barium enema examinations were 
done in the radiology section of the 
Veterinary Medical Teaching Hospital at 
UCD and in the Experimental Radiology 
Laboratory UCSF. 

The dogs were prepared for roentgeno- 
graphic study by 24 hours of fasting and 
cleansing enemas. Most of the dogs were 
under barbiturate sedation at the time of 
examination; however, several were studied 
without sedation. A Bardex balloon cath- 
eter was inflated in the rectum and a 25 
to 30 per cent barium suspension was in- 
stilled by gravity flow. All roentgenograms 
were obtained when the colons were filled 
with barium. Postevacuation and air- 
barium contrast ronetgenograms were ob- 
tained in 7 dogs. Plain roentgenograms of 
the abdomen were obtained in 4 dogs, 1 to 
several days before the barium enema 
examination (Fig. 1). 

The roentgenograms were 
separately by 4 radiologists. The observa- 
tions were tabulated and compared to 
clinical histories and proctoscopic descrip- 
tions. The histologic specimens were ob- 
tained by a biopsy through a proctoscope or 
at necropsy. The sections were examined 
and the results correlated with the roent- 
genograms. 
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liG. 1. 


Roentgenogram of the normal barium-filled 
canine colon. The walls of the colon are easily 


distensible and the mucosal surface is smooth and 
without haustra. In the postevacuation state, thin, 
transverse and longitudinal folds are present in 
the mucosal surface. The colon is divided into 
ascending, transverse, and descending segments 
similar to those in man. There is no sigmoid 
colon. The rectocolonic Junction is placed at the 
pelvic inlet. The cecum is a diverticulum of the 
colon with a cecocolic valve. The ileocolic valve is 
in close proximity to the cecocolic valve and con- 
nects the ileum directly to the ascending colon. 
The cecum is corkscrew-like with a smooth 
mucosal surface. The ileum is frequently difficult 
to fill in retrograde manner but reflux will occur in 
the normal dog.* 


RESULTS 

The roentgenographic changes and fre- 

quency of findings are summarized in Table 

1. The roentgenographic spectrum of change 
15 categorized in Table rr. 
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TABLE I 


ROENTGENOGRAPHIC EVALUATION OF BARIUM ENEMA 
EXAMINATION IN 24 DOGS WITH COLITIS 


Roentgenographic Criteria Frequency 


Type of change 


Mucosal and submucosal abnormalities 


Thickened mucosal folds 16 
Mucosal serrations (fine ulceration) 20 
Deep ulcers 6 
“Collar button” ulcers 3 
Major deformity 
Spasm 11 
Shortening and narrowing 7 
Stricture 4 
Dilatation (plain roentgenograms) 4 


Degree of involvement 
Entire colon involved 
Regional involvement 


Rectum 17 

Descending colon 17 

Transverse colon 9 

Cecum 8 

Terminal ileum I 
Tague II 


ROENTGENOGRAPHIC CLASSIFICATION OI 


CANINE COLITIS 


Mucosal and 


Major Colon 
Abnormalities 


Extent of 


Submucosal 
Involvement 


Abnormalities 


Mild 


Focal or Edema, fine None or mild 


regional shallow ulcers spasm 


Moderate 
Fine shallow Spasm, slight to 


ulcers and deep 


Long regional 
or multiple 
skipped areas 


moderate rigid- 
ity, and shorten- 
ing 


ulcers 


Severe Total 
Marked shorten- 
ing, rigidity, and 


Deep ulcers, 
"collar button" 
ulcers, and large narrowing; atonic 
areas of denuded gas-filled colon 
mucosa on plain roent- 


genogram 


The barium enema examination revealed 
fine mucosal serrations as the most fre- 
quent abnormality (Fig. 2; and 3, 4-С). 
These were seen throughout the colon, 





Fic. 2. Mild colitis with mucosal serrations along 
the margins of the barium-filled colon. No contrac- 
tion or spasm is present. Contrast medium in the 
bladder is from a prior arteriogram. 


depending on the extent of involvement, 
but were most common in the distal colon 
and rectum. Thickened, irregular, mucosal 
folds were the second most frequent 
change (Fig. 4, 4 and B). These were seen 
in contracted portions of the colon, and on 
postevacuation roentgenograms. They were 
not seen in the distended colon. 

Deep ulcers and "collar button" ulcers 
were infrequent but, when seen, were in- 
varlably associated with severe disease 
(Fig. 5, 4 and B). Large segments of 
denuded mucosa were difficult to detect, 
as the margins tended to blend into ad- 
jacent intact mucosa. The loss of normal 
plasticity of the colon was common. In 
mild cases, spasm and irritability were 
localized, usually in the rectum and distal 
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Гас. 3. Moderate colitis. (4 and B) There is shorten- 
ing and irregular narrowing of the colon with 
nonfilling of the cecum. (C) Magnification of the 
descending colon shows mucosal serrations. 


colon. Progressive severity was manifested 
by persistent narrowing of large areas of 
the colon. Severe disease was associated 
with pronounced shortening and irregular 





Fic. 4. (4) The thickened, irregular, mucosal folds 
are seen on the postevacuation roentgenogram 
but (B) disappear on distention of the colon. 





Fic. 5. Detailed magnification of 2 colons shows deep ulcers (4) and “collar button’ 
ulcers (B). These were infrequent, but were associated with severe disease. 
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narrowing of the entire colon (Fig. 6, 4 
and B). The cecum in severe instances was 
contracted and frequently appeared ulcer- 
ated; in 2 dogs it was not filled by retro- 
grade barium flow. Strictures, noted in 4 
of the severely affected dogs (Fig. 7, 4 and 
В), were all in the distal descending colon. 
The terminal ileum appeared ulcerated 
in only 1 dog; however, roentgenograms 
infrequently showed reflux of barium into 
the small bowel. Barium examination of 
the upper gastrointestinal tract and small 
bowel was obtained in 4 dogs and no ab- 
normalities were seen. No fistulas, peri- 
colonic abscesses, or carcinomas were seen. 
Plain roentgenograms of the abdomen 
showed an atonic, air-filled colon in 4 of the 
severely affected dogs (Fig. 8, 4 and Д). 
Roentgenographic abnormalities lagged 
behind clinical signs and were less severe 
than suggested by the clinical records. In 
several dogs with mild disease, only spasm 
and irritability were observed on roent- 
genograms. When proctoscopic appearance 
had been documented, the description of 
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Fic. 6. (A and B) Severe colitis. The colon is markedly contracted and irregular, 
and would not distend. The cecum is not filled. 


the distal colon and rectum usually indi- 
cated more severe disease than did the 
roentgenograms. 

Histologic review of the colons of 24 
dogs showed a spectrum of disease. The 
dominant microscopic feature of the boxer 
colon was aggregates of PAS-positive 
macrophages in the mucosa and submucosa. 
The mucosal histiocytes were frequently 
concentrated in a zone of even width be- 
tween the muscularis mucosae and the 
bases of the crypts; they rarely infiltrated 
the muscularis mucosae but were found in 
less even concentrations immediately be- 
neath it. Acute inflammatorv cells were 
seen around the base of the mucosal ulcera- 
tions. Occasional submucosal abscesses 


were present below the ulcers. Crypt 
abscesses and hyperplastic mucosa were 
not seen. Ulceration varied, ranging from 
small, superficial defects to completely de- 
nuded colonic segments. Deep penetration 
was rarely seen and the disease was never 
transmural. Colonic lymphoid follicles were 
spared by the histiocytic infiltration and 
granulomas were not present. Mesenteric 
lymph nodes contained masses of large 
PAS-positive histiocytes; these were con- 
centrated in cortical and medullary sinuses 
and usually spared the follicles. 

Mild colitis was seen in both the boxer 
and non-boxer breeds, but severe colitis 
only in the boxers. In the colon specimens 
of the non-boxers, nonspecific inflamma- 
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liG. 7. (4) A localized stricture in the descending 
colon and rectum. Irregularities of contour in the 
narrow segment represent islands of intact mucosa. 
(B) Photograph of the gross necropsy specimen of 
A shows the stricture, mucosal islands, skipped 
areas with large denuded areas of mucosa, and the 


thickened, irregular mucosal folds. 
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tory changes with few ulcerations were 
noted. PAS-positive histiocytes were seen 
only occasionally. 

DISCUSSION 

The clinical and histologic changes in 
canine ulcerative colitis have been 
scribed by others.'-?-* The entity of 
histiocytic ulcerative colitis appears to be 
confined to the boxer breed. Electron 
microscopy, histochemical study, and rou- 
tine bacteriologic methods have failed to 
identify a specific etiologic agent, although 
an infectious organism is suspected.?-* 

Gross specimens were not available for 
comparison with roentgenograms. The fine 
serrations seen along the contour of the 
colon were presumed to represent small ul- 
cers. These were present in some dogs in 
which the ulcers were seen on proctoscopic 
and histologic examinations; in others, 
however, such serrations were not ob- 
served on barium enema examination. The 
serrations were not seen in dogs without 
ulcers. It is not known to what degree 
edema produced the derangement of the 
mucosal folds, but, presumably, the his- 
tiocytic infiltrates create much of the 
thickening and irregularity. 

Contraction, with shortening and nar- 
rowing, was a striking roentgenographic 
feature and was apparent in some colons in 
which mucosal abnormality was minimal. It 
was the best indicator of the extent of 1n- 
volvement. Diffuse fibrosis was not a pro- 
nounced histologic feature but was present 
in the areas of stricture formation. 

On roentgenograms, canine histiocytic 
ulcerative colitis appears most like the 
idiopathic chronic ulcerative colitis of man. 
In the dog, the lesions are most common in 
the rectum and distal descending colon and 
consist of derangement of the mucosal 
folds and mucosal serrations. Usually the 
lesions are in continuity but skip areas may 
be present. The atonic, air-filled colon as 
seen on plain roentgenograms, and the 
shortening and narrowing of the colon are 
also seen frequently in human idiopathic 
chronic ulcerative colitis. 
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Vic. 8. (4 and B) Roentgenograms of an atonic air-filled colon as 
was seen in 4 severely diseased dogs. 


Canine histiocytic ulcerative colitis has 
been compared to Whipple’s disease of man 
because of the similar PAS-positive histio- 
cytes.???.^5 Histologically, the canine dis- 
ease 1s not similar to either idiopathic ul- 
cerative colitis or granulomatous colitis 
(Crohn's disease). In canine histiocytic 
ulcerative colitis, no crypt abscesses, fis- 
tulas, or granulomas are present. The 
lamina propria and submucosa are infil- 
trated with histiocytes and the mucosa 
is secondarily ulcerated. The colon is thick 
but the muscularis and serosa are not af- 
fected. Regional lymph nodes are hyper- 
plastic in severe disease and are infiltrated 
by the histiocytes. 

The roentgenographic similarities of ca- 


nine histiocytic ulcerative colitis and idio- 
pathic ulcerative colitis in man warrant 
further study. Despite histologic differ- 
ences, basic disease processes may be 
similar. Histologic identification of specific 
abnormalities noted on barium examina- 
tion Is also of interest to the roentgenol- 
ogist. Work on these aspects is currently 
in progress. 


SUMMARY 


Barium enema examinations and histo- 
logic specimens were evaluated in a retro- 
spective study of 24 cases of canine ulcera- 
tive colitis. 

Mucosal serrations, ulcerations, and ir- 
regular mucosal folds, with shortening and 
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rigidity of the colon were the most frequent 
roentgenographic changes in these cases. 

Histologically, the dominant feature was 
the PAS-positive histiocyte infiltration of 
the colonic mucosa and submucosa. Vari- 
able ulceration was present, ranging from 
small superficial defects, to completely 
denuded segments of colon. 

Canine histiocytic ulcerative colitis shares 
many roentgenographic features with 1dio- 
pathic chronic ulcerative colitis of man, 
despite histologic differences. 


Thomas L. Lawson, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 
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ANGIOGRAPHIC STUDIES IN CROHN’S DISEASE 
AND ULCERATIVE COLITIS* 


By U. ERIKSON, S. FAGERBERG, U. KRAUSE, and L. OLDING 


UPPSALA, SWEDEN 


ROHN ’s disease and ulcerative colitis 

are 2 diseases whose etiology is un- 
known. It is sometimes difficult to differ- 
entiate them pathologico-anatomically or 
even roentgenologically, since they often 
show a very similar appearance and local- 
ization in the colon. Differential diagnosis 
between these 2 diseases is, however, of 
great therapeutic and prognostic impor- 
tance. 

Both Crohn's disease? and ulcerative 
colitis" have been observed in an increas- 
ing frequency during the last decade. This 
may be due partly to greater diagnostic 
experience and interest in these diseases. 
In barium contrast examinations of the 
digestive tract, especially of the colon, 
extensive changes may completely escape 
discovery or may be misinterpreted, and 
increased surgical activity has revealed 
many cases of so-called ulcerative colitis 
as being Crohn's disease. 

During recent years the intestinal blood 
flow in different pathologic conditions has 
been subject to investigation. For technical 
reasons it has been difficult to obtain in- 
formation on local blood flow changes 
with normal variations in the different 
activities of the intestine, such as absorp- 
tion, secretion and motility, although it 
seems probable that the blood flow can 
exhibit changes in these connections. Ba- 
caner! found, using isotope methods (P?) 
in man, a greatly increased blood flow in 
the colon in ulcerative colitis. He con- 
sidered that only a minor part of this was 
nutritive, while most passed through the 
intestine as an arteriovenous shunt flow. 
He assumed that this might be due to in- 
stability of the vasomotor system, possi- 
bly characteristic of ulcerative colitis. In 
one case of regional enteritis without in- 


volvement of the colon he observed a re- 
duced blood flow in the colon compared with 
presumed normal values. His material is 
small and allows no definite conclusions to 
be drawn, however. 

Lunderquist and  Lunderquist? and 
Lunderquist, Lunderquist and Knutson® 
reported a study comprising Io patients 
with ulcerative colitis and 14 with Crohn's 
disease. In ulcerative colitis they found a 
relatively high frequency of wide arteries, 
including both the main branches and 
vasa recta, without a normal diminution in 
caliber; i.e., with abrupt terminations as 
in occlusions, and also small, narrow, irreg- 
ular vessels peripherally. In the capillary 
phase there was a dense accumulation of 
contrast medium in a thick intestinal wall 
and early, pronounced contrast medium 
filling of veins in both the intestinal wall 
and mesentery. In Crohn's disease they 
observed, in the region of the superior 
mesenteric artery, wide afferent arteries 
with sudden reductions in caliber in the 
mesentery, and right-angled bifurcations 
and constrictions in the intestine. In the 
capillary phase there was dense filling with 
contrast medium and a profuse retrograde 
venous flow. In other cases, however, they 
found normal-sized or constricted arteries, 
no dense contrast medium filling in the 
intestinal wall and a hardly discernible 
venous phase. They considered that these 
findings might represent different stages 
of the same disease. In 7 cases of ulcerative 
colitis, Boijsen and Reuter? found in- 
creased vascularization with regular, peri- 
pherally dilated vasa recta and wide, 
tortuous efferent veins. In 11 cases of 
Crohn’s disease they also found increased 
vascularization with slight dilatation of 
arteries and veins and signs of a rapid 


* From the Departments of Diagnostic Radiology (Head: H. Lodin, M.D.), General Surgery (Head: L. Thorén, M.D.) and Pathology 


(Head: G. Hultquist, M.D.), University Hospital, Uppsala, Sweden. 
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TABLE I 
THE MATERIAL INVESTIGATED 
(32 cases) 
| А Mean Age | Range 
Diagnosis | No. Sex (yr) (yr) 
Crohn’s 17 | male 27 16-44 
Disease 9 | female 26 13-44 
Ulcerative 
Colitis 4 | male 37 24-53 
2 | female 36 33-38 











blood flow. The vasa recta were slightly 
irregular, some with an abrupt decrease in 
caliber, and similar changes were found in 
both the small intestine and colon. He 
considered that the filling of the veins with 
contrast medium was proportional to the 
activity of the disease. 

Вгаһте, in a small material of 5 cases 
of Crohn's disease, found hypovasculari- 
zation with a hardly discernible venous 
phase in the small intestine. In the colon 
the vasa recta were tortuous and irregular, 
but otherwise the conditions were normal. 
Bradykinin produced essentially no change 
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Fio. т. The frequencies of the localization in different 
parts of the digestive tract for Crohn's disease 
(——) and ulcerative colitis (- - - -) are shown. 


in the vascular pattern but an increase in 
the blood flow. In healthy areas the capil- 
laries showed more dense filling with con- 
trast medium, compared with the diseased 
areas. 

The series of patients with these two dis- 
eases are generally small and the findings 
partly contradictory. We decided, there- 
fore, to present our own series, which, as re- 
gards Crohn's disease, is larger than those 
reported previously in the literature. Dur- 
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VASCULAR CHARACTERISTICS ARE GIVEN FOR CROHN'S DISEASE AND ULCERATIVE COLITIS IN SUPERIOR AND 
INFERIOR MESENTERIC ARTERIES (MEAN VALUES AND RANGE) 








Vascular Characteristics 








Superior Mesenteric Artery 











; : Duration of 
Diagnosis No. Disease (yr.) 
shunt 
о12 
Crohn’s Disease 22 2 o 
(o. 1-11) (o-1) 
Ulcerative Colitis 6 7.5 0.2 
d (2-15) (o-1) 
Crohn's Disease 12 3.5 1 
(o.2-11) (o-2) 
Ulcerative Colitis 6 7 1.5 
(2-15) (o-2) 











А vascular м 
venous filling richness tortuosity 
O12 0123 012 
1.3 2 I 
(o-2) (1-3) (o-2) 
I 2 1.3 
(0-2) (0-3) (o-2) 





Inferior Mesenteric Artery 








1.8 2 1.5 
(о-2) (0-3) (o-2) 
2 3 2 
(2-2) (3-3) (1-2) 
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ing recent years we have performed ab- 
dominal angiography almost consistently 
in the preoperative investigation of Crohn's 
disease and ulcerative colitis, in addition 
to the conventional intestinal investiga- 
tions with contrast medium. In several 
cases angiography has been performed 
postoperatively on the excised intestinal 
segment, and microangiographic studies 
are in progress. 
MATERIAL AND METHOD 

The series is comprised of 32 patients, 
and its composition can be seen in Table 1. 
All patients underwent operation and the 
diagnosis of Crohn's disease was verified 
pathologico-anatomically. For this patho- 
logic diagnosis the criteria of Lockhard- 





Fic. 2. A 25 year old man with ulcerative colitis for 


the past 2 years. Angiography of the inferior 
mesenteric artery shows hypervascularity, shunts 
and dense contrast medium filling of the veins. 


Angiography in Crohn's Disease 387 





Fic. 3. А 25 year old man with Crohn's disease for 


the past 3 years. Angiography of the inferior 
mesenteric artery shows hypervascularity and 
dense contrast medium filling of the veins. 


Mummery and Morson? were used. In 
order to differentiate ulcerative colitis 
from Crohn's disease in the colon, it is 
also necessary in some individual cases to 
take into account the localization of the 
lesions (skip lesions) as well as the entire 
clinical picture.** 

In то of our patients angiographic stud- 
les on specimens of the excised intestinal 
segment were performed postoperatively. 

Abdominal angiography was done by the 
Seldinger technique, from the femoral 
artery, selectively in both the superior and 
inferior mesenteric artery in 16 cases and in 
1 of these arteries in the remaining 16 
cases, depending upon the localization of 
the lesions. Gray and red Odman catheters 
were used in the superior and inferior 
mesenteric arteries, respectively, and 10- 
20 ml. of urografin 45 per cent or 60 per 
cent was injected during 0.7-1 seconds. 
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Fre. 4. А 32 year old woman with vlcerative colitis for the past 2 years. Angiography of the inferior mesen- 
teric artery. (.7 and D) Arterial and venous phases without any preceding intraarterial injections of vaso- 
active drugs. (B and E) Effects of 45 ug. bradykinin, i.e., vasodilatation and increased visualization of the 
veins. (C and F) Effects of 0.3 I.U. vasopressin, 7.е., vasoconstriction and reflux of the contrast medium inte 
the aorta as a result of increased peripheral vascular resistance. 
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Exposures were made according to the 
following program: 3 exposures/sec. for 3 
seconds; I exposure/sec. for 4 seconds; 1 
exposure every alternate second for 10 
seconds. The injections and exposures were 
recorded with a direct-writing recorder. In 
15 patients the selective angiography was 
preceded by an intraarterial injection of 
approximately so ug. of bradykinin*; this 
was injected in about 5 minutes at a dose 
rate of approximately то ug./min. In 4 
patients selective arteriography was pre- 
ceded by a slow intraarterial injection of 
0.2—0.4 international units of vasopressin.* 
The arterial diameters were measured on 
the roentgenograms with the aid of a 
magnifying glass (with an accuracy of o.1 
mm.). 

In the postoperative studies of the in- 
testinal specimens, micropaque was in- 
jected into the arteries and a roentgeno- 
logic examination was then performed with 
the specimens in close contact with the 
film. 


RESULTS 


The percentage distribution of the lo- 
calization of the lesions in the whole series 
can be seen in Figure 1. Some lesions in the 


* Bradykinin and vasopressin were kindly supplied Ey 
Sandez AG, Basel. 
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Fic. 5. The effects of bradykinin and vaso- 
pressin ---- upon the diameters of a central 
branch (upper symbols) and of a peripheral branch 
(lower symbols) of superior mesenteric artery. 
Crohn's disease: O before and ® after the injec- 
tion. Ulcerative colitis: [] before and $ after the 
injection. 
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1с. 6. The effects of bradykinin and vaso- 
pressin ---- upon the diameters of a central 
branch (upper symbols) and of a peripheral branch 
(lower symbols) of inferior mesenteric artery. 
Crohn's disease: O before and @ after the injec- 
tion. Ulcerative colitis: [| ] before and li after the 
injection. 


small intestine in the ulcerative colitis 
patients are not represented, while in 6 
cases of Crohn’s disease, lesions were only 
found in the colon and in 3 cases only in the 
small intestine. 

The angiographic results are presented 
in Table п. Consideration has been taken 
of those parameters which we were able to 
evaluate, viz., shunt, degree of retrograde 
venous filing, vascularity and tortuos- 
ity of the vessels; no account has been 
taken of caliber changes or type of rami- 
fication. À numerical code has been used 
and the mean values and ranges given. A 
shunt was considered to be present if 
arterial and venous filling were observed 
simultaneously; the absence of a shunt is 
denoted by o, and a pronounced shunt by 
2. Corresponding gradations have been 
used for the other parameters. 

The angiographic pattern in the supply 
area of the superior mesenteric artery was 
similar in the 2 diseases, both as regards 
mean values and ranges. Cases with hypo- 
or hypervascularization were found in 
both groups, as well as both straight and 
tortuous vessels; with some predominance, 
however, of straight vessels in the small 
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intestine and tortuous vessels in the colon. 
Also, in the area of the inferior mesenteric 
artery the findings in Crohn’s disease and 
ulcerative colitis were similar, but the 
mean values and ranges in the colitis 
group suggested higher grades of shunts, 
venous filing and hypervascularization 
than in Crohn’s disease (Fig. 2; and 3). 

The diameters of the central and pe- 
ripheral arteries increased after injection 
of bradykinin and decreased after injection 
of vasopressin (Fig. 4, 1-2, 5; and 6), with 
essentially the same tvpe of reaction in 
healthv as in diseased parts of the intes- 
tine. The decrease or increase in the periph- 
eral resistance which occurred resulted 
in a redistribution of the contrast medium 
in some cases. 

The angiograms from intestinal speci- 
mens removed at operation were compared 
with preoperative angiograms (Table 111; 
and Fig. 7, A and B). The greater vascular- 
ity and increased tortuosity observed 
the intestinal specimens are certainly an 
expression of more complete vascular fill- 
ing and more favorable conditions of re- 
production, which allow a good evaluation 
of the blood vessels. No comparison be- 
tween the 2 groups of patients can be made 
in this respect, however, since only 1 case 
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Taste III 


A COMPARISON OF THE PREOPERATIVE ANGIOGRAMS 








AND THE ANGIOGRAMS OF THE SPECIMENS OF 
THE SAME CASES 
Vascular Characteristics of Pre- 
operative Arteriograms 
. Vascular |. | 
| No. Richness | l'ortuosity 
Crohn's Disease 9 2.2 1.9 
(2-3) | (0-2) 
Ulcerative Colitis I 3 І 
of Specimens 
Crohn’s Disease 9 "Ey 2 
(2-3) (2-2 
Ulcerative Colitis I 3 | 2 
of ulcerative colitis is represented. No 
typical changes such as decreases in 
caliber, luminal variations or abnormal 


branching, as have been described by other 
authors, were observed. 


DISCUSSION 
Angiogr aphic studies of the intestine 
comprise a complement to the conventional 
barium contrast investigations; they can- 
not replace them. The findings in the 2 





Fic An 18 year old man with Crohn’ s disease for the past 4 years. (4) The preoperativ e angiogram of the 


superior mesenteric artery shows hypervascularity. 


also shows a high degree of vascularization. 


(B) leocecal s 


specimen after injection of micropaque 
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types of investigation correspond well in 
the small intestine but less in the colon. 
In the present series, the barium enema 
examination showed normal conditions in 
2 patients in whom pronounced vascular 
changes were seen, while in 2 other pa- 
tients the opposite was found. In the 
latter patients the lesions were localized 
to the transverse colon where experi- 
ence has shown the vascular filling with 
contrast medium to be poorer and where, 
in addition, overlying vessels of the small 
intestine render evaluation difficult. The 
angiograms can provide the surgeon with 
important practical information, for ex- 
ample, concerning the left flexure of the 
colon which is difficult to inspect. 

The results show that in both Crohn's 
disease and ulcerative colitis there is 
hvpervascularization and an increased fre- 
quency of shunts in the intestine. These 
roentgenologic findings comprise the an- 
atomic basis of a probablv increased blood 
flow in the affected parts of the intestine.! 
However, there are also cases with rela- 
tively sparse vascularization, especially in 
Crohn’s disease. A definitive angiographic 
differential diagnosis between Crohn's dis- 
ease and ulcerative colitis is therefore not 
possible (Fig. 8, Z and В). 

The angiograms preceded by injection 
of bradykinin and vasopressin show that 
the large efferent arteries and their peri- 
pheral branches located in the diseased 
parts of the intestine react relatively 
normally to both these drugs. Their pat- 
terns of reaction cannot increase the pos- 
sibilities of differential diagnosis, but are of 
physiologic interest in these vascular re- 
gions that are relatively difficult to in- 
vestigate. In some cases, especially of 
ulcerative colitis, it was noted how a very 
abundantly vascularized part of the sig- 
moid colon received its arterial supply 
from both the superior and inferior mesen- 
teric arteries. A type of "visceral steal 
syndrome" may possibly exist here. À pro- 
fuse blood flow in one part of the intestine 
may conceivably mean a reduced blood 
flow in other parts. In 1 patient with le- 
sions of Crohn's disease in the small in- 
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Fic. 8. (4) A 23 year old man with Crohn's disease 


for the past year. A colectomy was performed. 
Specimen from the transverse colon shows hyper- 
vascularity and some tortuous arteries. (B) A 38 
year old woman with ulcerative colitis for the 
past 14 years. A colectomy was performed. Speci- 
men from the descending colon also shows hy- 
pervascularity and tortuous arteries. Angiograms 
А and B show similar patterns. 


testine, Bacaner! observed a considerably 
lower blood flow in the colon than normal. 

The discrepancy between the results of 
different studies may be due to the fact 
that both diseases are characterized by 
pathologico-anatomically, ^ roentgenologi- 
cally and clinically very different stages; 
this would seem to explain the varying 
angiographic patterns. 
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The angiographic changes seen in these 2 
diseases are possibly expressions of sec- 
ondary events, rather than of the primary 
bases which are yet unknown. Abdominal 
angiography can, however, provide infor- 
mation on the normal and pathologic 
anatomy of the intestine, and to some ex- 
tent its physiology. The microangiographic 
studies which we have started are of great 
interest. 


SUMMARY 


Twenty-one patients with Crohn’s dis- 
ease and її patients with ulcerative colitis 
were examined angiographically before 
operation, in some cases after an intra- 
arterial injection of bradykinin or vaso- 
pressin. 

In addition, in 10 cases (g Crohn's dis- 
ease and 1 ulcerative colitis) angiographies 
were performed on intestinal specimens 
postoperatively. 

The results show great angiographic 
similarities between the 2 diseases, and 
angiography thus allows no conclusive 
differential diagnosis. 


Uno Erikson, M.D. 

Department of Diagnostic Radiology 
University Hospital 

Uppsala 

Sweden 
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THE ANGLE PRONE PROJECTION: ITS VALUE IN 
DIAGNOSIS OF LOW-LYING LESIONS* 


By LOUIS WENER, M.D. 


WASHINGTON, D.C. 


NVESTIGATION of rectal bleeding 
should always include proctosigmoido- 

scopy. Aside from the obvious advantage 
of direct viewing of the mucosal surface, it 
affords investigation of the normally re- 
dundant rectosigmoid area— a roentgeno- 
logic blind spot which mav be difficult to de- 
fine by conventional barium and air con- 
trast enema examinations. 

The purpose of this communication is to 
advocate the use of a simple, comfortable 
projection of the rectosigmoid area which 
has proved valuable in delineating lesions 
of the rectosigmoid which may have been 
overlooked. 


METHOD 


Following the usual examination of the 
colon by barium enema, including image- 
intensification fluoroscopy and spot filming 
of the flexures and redundant portions, 
anteroposterior and posteroanterior over- 
head roentgenograms utilizing high kilo- 
voltage techniques are obtained. The pa- 
tient is left in the posteroanterior position 
and the central ray directed 35? to 45? 
caudad, emerging at the level of the an- 
terior superior iliac spine (Fig. 1). Target- 
to-film distance 1s 45 inches. For a 25 cm. 
patient, the technical factors are 200 mas. 
at 110 kvp. for the barium-filled colon and 
go mas. and 85 kvp. for the air-filled colon. 
These factors are used with a 60 line, 12:1 
grid; DuPont Par Speed Screens; and Cro- 
nex IV film, processed in a Kodak МАВ 
X-Omat, converted for go second process- 
ing in Hunt go-go chemistry. 

If the patient is unable to assume the 
prone position, similar results may be ob- 
tained with the patient supine, central ray 
directed 35° to 45° cephalad and entering 
at the level of the anterior superior iliac 


spine. Either of these projections will dem- 
onstrate the rectosigmoid and sigmoid seg- 
ments relatively free of superimposed colon. 


REPORT OF CASES 


Case 1 (Fig. 2). B.A., 082963, a 60 year old 
white male developed sharp, lancinating pain 
in the epigastrium and right upper quadrant. 
He had noted increasing constipation for the 
previous 4 to 5 weeks with dark red rectal 
bleeding. Rectal examination disclosed a hard 
friable nontender mass which bled easily. 
Sigmoidoscopy revealed a friable hard raised 
lesion at 11 cm. which on biopsy proved to be 
adenocarcinoma of the rectum. The liver scan 
demonstrated a filling defect in the liver which 
at surgery was found to be a metastatic lesion. 

Comment. This lesion was initially discovered 
by the attending physician. Barium and air 
contrast enema examinations failed to demon- 
strate the lesion. A postevacuation roentgeno- 
gram suggested the presence of tumor. The 
tumor shelf is clearly shown in the angle prone 
projection. 


Case п (Fig. 3; and 4). O.H., 067813, a 78 
year old white male was admitted with a diag- 
nosis of acute epididymitis as a late complica- 
tion of a transurethral resection performed 4 
weeks previously. He complained of rectal 
bleeding. Sigmoidoscopy revealed a rectal 
tumor which on biopsy proved to be a poorly 
differentiated adenocarcinoma. 

Comment. This is another case of a low-lying 
tumor discovered by the attending physician 
and demonstrated subsequently by barium 
enema examination. The lesion is demon- 
strated in its entirety in the angled prone pro- 
jection. 


Case ш (Fig. 5, 4 and B; and 6). E.M., 
056773, а 51 year old white male with a several 
month history of rectal bleeding, constipation, 
and decrease in stool diameter. The patient 
was referred for barium enema examination 
which disclosed a lesion in the rectum. Sub- 


* From the Department of Radiology, Cafritz Memorial Hospital, Washington, D.C. 
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lac: T. 


Patient in prone position for angle projection of the rectosigmoid. Note 45° caudad angle of x-ray 


tube. The enema tip remains in place. 


sequent sigmoidoscopy demonstrated a large 
fungating lesion at 10 cm., biopsy of which 
revealed a well differentiated infiltrating ade- 
посагсіпота. 





2. Case 1. 


H1G. 


Roentgenographic detail in angle 
prone projection which demonstrates tumor shelf 
from an annular carcinoma of the rectum. This 
lesion did not show in the conventional projections. 


Comment. This patient was first examined by 
the radiologist, who discovered the lesion. 
Subsequent endoscopy confirmed its presence 
and furnished a histologic diagnosis. 

Case iv (Fig. 7; 8; and 9). M.L., 061577, a 
52 year old white female with a history of rectal 
bleeding for 4 months prior to admission. She 





Fic. 3. Case п. Detail of anteroposterior roentgeno- 
gram of the colon. The tumor is hidden by the 
redundant rectosigmoid. A portion of the tumor 
was visible on 1 oblique spot roentgenogram of the 
sigmoid area. 


OCTOBER, 1970 





Fig. 4. Case п. Angle prone projection demonstrating 
a long, annular carcinoma involving the distal 
sigmoid colon. 


noted mucus in her bowel movements, abdo- 
minal soreness, and occasional nausea and 
vomiting. She complained of alternating diar- 
rhea and constipation. Barium enema examina- 
tion initially was interpreted as showing prob- 
able polypoid lesions in a poorly cleansed colon 
and a re-study was suggested. Re-study 10 
days later confirmed the polyps and demon- 
strated an annular lesion of the sigmoid colon. 


The Angle Prone Projection 
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їс. 6. Case ur. The rectosigmoid carcinoma is 
clearly demonstrated in the angle prone projec- 
tion. The lower tumor shelf is indicated by the 
lower arrow. 


Surgery revealed adenocarcinoma, Dukes C, 
Grade 4. 

Comment. This case, more dramatically 
than others, demonstrates the value of the 
angled prone projection. Both studies were 
carefully done, yet the lesion was not ap- 
preciated until clearly shown in the angled pro- 
jection. 


Case v (Fig. 10). D.B., 071427, a 26 year old 
Negro female, was admitted for sigmoidoscopy 
under anesthesia. Barium enema examination 
ı week prior to admission showed poor prepara- 





Fic. 5. Case ш. (4 and B) Spot roentgenograms of 
the rectosigmoid colon. The lower spot roentgeno- 


gram (B) is almost a lateral projection. The lesion 
is not visible in 7. 


Fic. 7. Case 1v. Oblique spot roentgenogram of the 
rectosigmoid colon. The tumor is hidden by the 
redundant rectosigmoid junction. Note the filling 
defect in the distal sigmoid. 





Fic. 8. Case Iv. Anteroposterior air contrast roent- 
genogram to confirm the presence of a small 
adenomatous polyp (arrow). The tumor is not 
visible in this projection. 


tion with some irregularity of the sigmoid. 
The patient admitted to bloody diarrhea, con- 
taining mucus, and temperature elevations for 
the previous month. Laboratory studies showed 
anemia with a normal white blood cell count. 
Subsequent endoscopy initially did not reveal 
the lesion. Under anesthesia, however, a cauli- 
lower lesion was seen and biopsied. This was 
reported as a villous adenoma. Subsequent 
surgery revealed the lesion actually to be 
adenocarcinoma arising in a villous adenoma. 
This was classified as Dukes C, Grade 2. 

Comment. This lesion, initially confused with 
fecal material, is clearly seen as a neoplasm in 
the modified angle projection. 





F16. 9. Case Iv. Angle prone projection demonstrat- 
ing the carcinoma of the midsigmoid colon. The 
distal tumor shelf is clearly shown. 
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Fic. 10. Case v. Angle prone projection demonstrat- 
ing irregularity and narrowing of the distal sig- 
moid colon. Barium trapped within the interstices 
of the lesion suggests villous adenoma. This lesion 
could have been confused with retained fecal 
material in the conventional projections. The lesion 
proved to be malignant. 


wm, 





їс. 11. Case vi. Barium-filled angle prone projec- 
tion demonstrating an annular lesion of the rectum. 
The lesion was not identified in other projections, 
including spot roentgenograms. 
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Fic, 12. Case vi. Air contrast angle prone projection 
confirms the presence of an annular rectal lesion. 
No mucosal detail is seen. 


Case vi (Fig. 11;and 12). D.J., 067891, a 42 
year old white female with history of endo- 
metriosis and recent onset of bloating, "diffi- 
cult” bowel movement, and ribbon-shaped 
stools. Barium enema examination revealed 
narrowing of the rectosigmoid. Sigmoidoscopy 
demonstrated a submucosal lesion at 14 cm. 
obstructing the colon. Biopsy showed benign 
lesion. 

Surgery: Anterior resection of colon for ob- 
structing mass. 

Pathology: Diverticulitis with pericolonic 
abscess. Endometriosis. 

Comment. This is another case first examined 
by barium enema. The lesion was suspected at 
fluoroscopy but demonstrated only in the angle 
projection. 

DISCUSSION 

Ettinger and Elkin? reported a compre- 
hensive study of special roentgenographic 
views for evaluation of the sigmoid colon. 
They included the classical Chassard-Lapine 
projection, an angled oblique projection 
and an angled anteroposterior projection. 
These investigators concluded that the rec- 
tum was best evaluated in the lateral pro- 


The Angle Prone Projection 
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jection, that the rectosigmoid colon was 
best shown in the lateral or angled oblique 
proJection, and that the iliac colon was best 
demonstrated in all views. The Chassard- 
Lapine projection was useful in demonstrat- 
ing the proximal portion of the rectosig- 
moid and the pelvic sigmoid colon. 

The Chassard-Lapine view, however, is 
difficult for both patient and technologist. 
The enema tip must be removed, the pa- 
tient must be re-positioned in a sitting po- 
sition and the technologist is forced to 
center the x-ray tube by working over the 
patient. Assuming the flexed position nec- 
essary for this projection is difficult for 
an elderly patient. 

Dysart and Stewart? described a special 
angled projection which permitted simpler, 
faster and more comfortable positioning of 
the patient. Reviewing 5 years of barium 
enema studies, they stated that 81 of 314 
lesions of the rectosigmoid were shown by 
this view and 34 of 35 proven carcinomas 
of the rectum were more clearly shown in 
the angled prone projection. The distance 
from the anal verge to the lesion could also 
be accurately assessed in this projection. 

Dunbar and his co-workers! compared 
the efficacy of the horizontal axial view (or 
angled prone projection) and the Chassard- 
Lapine view and concluded that the 2 were 
equal in ability to separate redundant loops. 
In view of the relative ease of performing 
the horizontal axial view, this was the pro- 
jection of choice. 

Gardiner! recently reported his experience 
in a review of 2,500 consecutive routine 
lateral studies of the barium-filled rectum 
and concluded that only 1 lesion overlooked 
endoscopically was demonstrated bv this 
projection. He also commented on the vari- 
ability of the width of the presacral space 
and its controversial clinical significance. 

It would therefore appear mandatory 
that all patients presenting with colon 
symptoms, including rectal bleeding, be 
subjected to endoscopic examination. Until 
this desirable situation is universally adop- 
ted, however, it remains incumbent upon 
the radiologist to investigate the rectosig- 
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moid area as thoroughly as possible before 
rendering a report of his barium enema 
study. The angle prone projection greatly 
simplifies this task and is a valuable addi- 
tion to the routine projections used in study- 
ing the colon. 


CONCLUSIONS 


1. The routine use of an angled prone 
projection in evaluation of the colon is rec- 
ommended. Its value is described and em- 
phasized by the presentation of representa- 
tive cases. 

2. Similar results may be accomplished 
by the use of the Chassard-Lapine view, 
but this imposes difficulties on both patient 
and technologist. 

3. This procedure, ideally, should be em- 
ployed as adjunctive to endoscopy and is 
not recommended as a replacement to di- 
rect vision of the distal colon. 


SUMMARY 


Low-lying lesions of the rectum and sig- 
moid colon may be difficult to demonstrate, 
especially in the presence of redundant 
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bowel. This becomes critical in cases referred 
to the radiologist for examination without 
previous endoscopy. 

The use of a simple angle prone projec- 
tion for evaluation of the rectosigmoid is 
recommended. 


Department of Radiology 
Cafritz Memorial Hospital 
1310 Southern Avenue, SE 
Washington, D.C. 20032 
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UNRAVELLING THE TANGLED SIGMOID* 


ROUTINE ANGULATION OF THE TUBE IN THE 
DETECTION OF OCCULT LESIONS 


By THEODORE PERL, M.D., and WILLIAM GOLDMAN, M.D. 


SYRACUSE, NEW YORK 


HE detection of cancer of the sigmoid 

is a formidable challenge. Almost о 
per cent of colonic neoplasms above the 
rectum lie in its tortuous coils. To demon- 
strate the sigmoid completely, angulation 
of the roentgen-ray tube, cephalad when 
the patient is supine and caudad when the 
patient Is prone, is necessary. These addi- 
tional projections should, therefore, be a 
part of the routine barium enema examina- 
tion. 


ANATOMY 


'The anatomy of the sigmoid is variable. 
Usually, in its retrograde course, the sig- 
moid passes anteriorly from right to left in 
front of the rectum, then posteriorly as it 
ascends to its junction with the descending 
colon. Angulation of the roentgen-ray tube, 
cephalad when the patient is supine and 
caudad when the patient is prone, will 
direct the central ray across the long 4 
of that portion of the sigmoid which i 
directed anteroposteriorly. 

REVIEW OF THE LITERATURE 

The earliest reference to angulated pro- 
jections of the colon in the radiographic 
literature was made by Billings? in е 
He suggested a left posterior oblique s su- 
pine) projection of the sigmoid with a 35° 
superior angulation. In addition, the urin- 
ary bladder was filled with saline to elevate 
the sigmoid from the pelvis. Fletcher? re- 
ported this information in the American 
literature and suggested distending the 
bladder by having the patient drink large 
quantities of water before the examination, 
thus eliminating catheterization. Ettinger 


and Elkin‘ have suggested the use of a left 
or occasionally right posterior oblique pro- 
jection angling cephalad or the Chassard- 
Lapine view to better demonstrate the 
sigmoid. They advised the use of this tech- 
nique in extremely obese patients, in cases 
where demonstration of the sigmoid was 
unsatisfactory due to severe coiling, and in 
cases with previous negative examinations 
in which there was a strong suspicion of a 
lesion. They usually resorted to this tech- 
nique on the second examination. Dysart 
and Stewart? reported on their 5 years’ 
experience with a projection made with the 
patient prone, angling the tube caudad 
routinely in the postevacuation double 
contrast study and occasionally in the 
barium filled colon examination. All of 
these authors report the demonstration of 
lesions not demonstrable without angula- 
tion. Dunbar eż a/.2 compared the Chassard- 
Lapine and the prone angulated projec- 
tions and concluded that they were equal 
in the demonstration of the sigmoid but 
that the prone angulated projection was 
easier to obtain, particularly in an older 
patient. 


TECHNIQUE 


Cephalic Angulation. Barium is intro- 
duced slowly under fluoroscopic control 
with appropriate spot filming as far as the 
splenic flexure, at which point the instilla- 
tion is interrupted. The patient is rotated 
into the optimum left posterior oblique 
position. The overhead tube is angled 30 
to 40° cephalad (depending upon the degree 
of coiling) and the central ray is directed 
through a point just above the pubic 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D.C., September 3o-October 


3, 1969. 


From the Department of Radiology, Upstate Medical Center, Syracuse, New York. 
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Fic. 1. Case т. (4) Postero- 
anterior; (B) right anterior 
oblique "spot;" (C) lateral; 
(D) supine, angled up; and 
(E) prone, angled down 
roentgenograms. Normal 
sigmoid. Because of the over- 
lapping of its coils and 
those of the ileum, portions 
of the sigmoid and recto- 
sigmold are obscured in 
routine views. These areas 
are well demonstrated in 
both angled projections. 


Fic. 2. Case 11. (4) Posteroanterior; 
(B) right anterior oblique "spot;" 
(C) lateral; (D) supine, angled 
up; and (E) prone, angled down 
roentgenograms. Normal sigmoid. 
The sigmoid is clearly seen in the 
supine angled projection but par- 
tially obscured by the cecum in 
the prone angled view. Parts of it 
are obscured by coiling in the rou- 
tine views. 
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їс. 3. Case ш. (4) Posteroanterior; (B) right anterior oblique "spot;" (C) supine, angled up; and (D) 
prone, angled down roentgenograms. Diverticulosis. The angled projections give better visualization and 
permit the exclusion of diverticulitis. 


symphysis to the center of an 11 X14 inch 
film. A left lateral roentgenogram is also 
made at this time. 

Caudad Angulation. Following the com- 
pletion of the filling of the colon under 
fluoroscopy, a 14X17 inch posteroanterior 
roentgenogram is made. The patient is 
then rotated into the right anterior oblique 
position. With the tube angled 30 to 40° 
caudad (depending upon the degree of 
coiling) the central ray is directed through 


the superior margin of the left sacroiliac 
joint to the center of an 11 X14 inch film. 


ILLUSTRATIVE CASES 


Cases 1 and п are normal studies with 
varying degrees of coiling of the sigmoid. 
In each case the sigmoid is completely 
demonstrated only when angled projec- 
tions are added (Fig. І, 4-E; and 2, A-E). 

Cases 111 through vir demonstrate path- 
ology which can be better visualized in the 
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ViG. 5. Case v. (4) Posteroanterior; (В) lateral; (C) right anterior oblique "spot;" and (D) prone, angled 
down roentgenograms. Annular carcinoma of the upper rectum. The angled projection best demonstrates 
the extent of the lesion. 





VG. 4, Case tv. (4) Posteroanterior; (В) lateral with air; (C) supine, angled up; and (D) right anterior oblique 
"spot" roentgenograms. Carcinoma. A lesion of the rectosigmoid junction is demonstrated in the angled 
projection only. 


> 


тс. 6. Case vr. (4) Posteroanterior; (B) right anterior oblique "spot;" (C) left anterior oblique “‘spot;”’ 
(D) lateral; (E) lateral, with air; and (F) supine, angled up roentgenograms. Carcinoma of the rectosigmoid. 
The lesion is seen in the prone angled and the left lateral double contrast views only 
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angulated projections (Fig. 3, .7-D; 4, 
4-Р; 5, 4-D;6, A- fF and 7 7, 4-D). intus 
Iv, the pathology Is seen In the angled 
projection only (Fig. 47). 


DISCUSSION 


It is our contention that angulated 
projections of the sigmoid and rectum 
should be a routine part of the barium 
enema examination. There are a few cases 
in which the degree of coiling is so slight 
that this is unnecessary, but this cannot 
always be anticipated, even at fluoroscopy. 
In almost all cases, angulation has im- 


proved the demonstration of this area and, 
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in a considerable number, has permitted 
the authors to visualize lesions not other- 
wise demonstrable. 

Until 1965, we considered the sigmoid to 
be adequately visualized by fluoroscopy 
with appropriate spot roentgenograms and 
routine posteroanterior and lateral pro- 
Jections. Since 1965, we have routinely 
made a right anterior oblique (prone) 
roentgenogram of the sigmoid, angulating 
caudad when the colon was filled with 
barium. This demonstrated a considerable 
number of lesions which were partially or 
completely hidden in other projections. In 
a number of cases, the barium in the termi- 





Fic. 


7. Case уп. (4) Pesteroznterior; (B) lateral; (C) right anterior oblique * ‘spot; 
up penses ams. Carcincma of Ihe rectos O: A multicentric lesion is demonstrated in all projections 
The extent of the lesion and its multicentric nature are best evaluated in the angled projection. 


' and (D) s supine, angled 
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nal ileum and cecum obscured the sigmoid 
in this view and rendered it less valuable. 
For this reason, since 1968, we have added 
a left posterior oblique (supine) roentgeno- 
gram of the rectum and sigmoid with the 
tube angulated cephalad. It is made when 
only the left side of the colon is filled with 
barium. This method requires that the 
barium instillation be interrupted, but it is 
only a short delay. With proper planning 
only slight complexity is added to the 
examination. The left side of the colon is 
often less completely distended than when 
the entire colon is filled, but this does not 
seriously diminish the quality of the dem- 
onstration. The 2 views often complement 
each other. 


CONCLUSION 


Almost so per cent of colonic carcinomas 


are located in the sigmoid colon. Because of 


coiling of the sigmoid, this portion of the 
colon is often incompletely visualized in the 
routine barium enema examination. To 
solve this problem, we have added supine 
and prone angulated projections to the 
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routine study of the colon. In this way, the 
nature and extent of lesions can be more 
accurately determined and lesions other- 
wise obscured can be demonstrated. 


Theodore Perl, M.D. 
410 Medical Arts Building 
Syracuse, New York 13210 
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ROENTGENOLOGIC APPEARANCE OF SYSTEMIC 
AMYLOIDOSIS INVOLVING GASTRO- 
INTESTINAL TRACT* 

By DAVID A. LEGGE, M.B., D.M.R.D,t HARLEY C. CARLSON, M.D.,} and 
ERIC E. WOLLAEGER, М.р. 


ROCHESTER, MINNESOTA 


N EARLY gastrointestinal involvement 

by amyloidosis, the amyloid is com- 
monly laid down in 2 sites: (1) in and 
around the walls of small blood vessels; 
and (2) between the muscle fibers of the 
muscularis mucosae and main muscle coat. 
As deposition becomes heavier, the whole 
thickness of the intestinal wall may be 
involved, the affected segment being con- 
verted to an almost rigid tube. This can 
result in a wide spectrum of symptoms. 

Occlusion of the small blood vessels may 
cause infarction of the intestine, with re- 
sultant hemorrhage and, in rare instances, 
even perforation. With deposition in mus- 
cle, motility disturbances may occur, mani- 
fested by dysphagia, gastric retention, 
constipation or diarrhea, and, eventually, 
intestinal obstruction which can prove 
fatal. In familial amyloidosis there is, in 
addition, selective deposition about the 
visceral nerves, and this will contribute to 
these motor symptoms. With heavier amy- 
loid deposition, mucosal atrophy occurs, 
and this, combined with ischemia, leads to 
erosion and ulceration. Malabsorption is 
also known to occur in amyloidosis and 1s 
most likely the result of mucosal destruc- 
tion, intestinal stasis, and vascular insufh- 
ciency.’ 

Correct diagnosis is important in these 
cases because surgical treatment may be 
useless and will result in high mortality and 
complications. Because of the symptoms, 
roentgenologic studies of the gastrointesti- 
nal tract will usually be performed, and the 
radiologist should therefore be able to con- 
tribute to the clinical diagnosis. 


This paper reviews the roentgenologic 
appearances we found and develops some 
criteria for this diagnosis. 

A simplified clinical. classification for 
amyloidosis was proposed by Symmers.? 
The categories are: (1) generalized secon- 
dary amyloidosis (this is associated with a 
recognizable predisposing disease? such as 
chronic infections, paraplegia [40 per cent], 
rheumatoid arthritis [5 per cent], and 
multiple myeloma [15 per cent]); (2) gen- 
eralized primary amyloidosis (there is no 
recognizable primary disease; we can in- 
clude the familial amyloid syndrome,’ 
recognized since Symmers' article); and (3) 
localized amyloidosis. Systemic amyloido- 
sis secondary to multiple myeloma has 
characteristics more of the primary type, 
and indeed it is becoming apparent that 
many patients presenting with primary 
amyloidosis subsequently are found to 
have multiple myeloma, so this classifica- 
tion is not ideal. Neither is it completely 
tenable on the basis of the distribution of 
deposits or staining characteristics. How- 
ever, it is clinically useful because it is 
based on the presence or absence of under- 
lving disease, and for this reason will be 
utilized in this paper. 

Gastrointestinal involvement is gener- 
ally thought to occur more frequently in the 
generalized primary (70 per cent)? than in 
the secondary (55 per cent)? type of amy- 
loidosis. Gilat and associates? found gas- 
trointestinal involvement in 68 of a series 
of 70 cases which included both types of 
systemic amyloidosis, studied post mortem; 
this high incidence was attributed to a sys- 


* From the Mayo Clinic and Mayo Foundation: Section of Roentgenology, and of Medicine. $ Mayo Graduate School of Medicine 


(University of Minnesota), Rochester, Minnesota. 
T Resident in Diagnostic Roentgenology. 
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tematic search and improved means of de- 
tection. 

Amvloidosis has been the subject of 
much interest over the past 2 decades, due 
to techniques for direct organ biopsy and 
the availability of new and more efficient 
staining methods. Roentgenologic studies 
have been described by Wang and Rob- 
bins* and by Brown, and sporadic in- 
dividual case reports of amyloid disease 
involving the alimentary tract are avail- 
able... However, these have been too 
inconsistent to make possible the formula- 
tion of a diagnostic pattern, and descrip- 
tions of roentgenologic findings in amy- 


liG. 1. A 52 year old man with longstanding rheu- 
matoid arthritis, who presented with clinical 


steatorrhea. Rectal and jejunal biopsies were 
positive for amyloid. At fluoroscopy, weak motor 
activity of esophagus was observed. There was 


considerable amount of retained matterin stomach. 


Systemic Amyloidosis 
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Vic. 2. A 62 year old man with clinical malabsorp- 


tion due to primary amyloidosis. Rectal, gastric, 
and jejunal biopsies were positive for amyloid. 
Roentgenologic examination of small bowel re- 
veals diffuse mucosal pattern 
throughout. 


coarsening of 


loidosis of the esophagus, colon, and, to a 
lesser degree, small bowel have been no- 
tably scarce. 


MATERIAL AND METHOD 


The records of all cases of systemic amy- 
loidosis seen over a 10 year period at the 
Mayo Clinic were reviewed. One hundred 
and twenty-one biopsy proved cases were 
available. Of these, in only 24 was there 
both known gastrointestinal involvement 
and corresponding roentgenograms; in the 
other cases, either roentgenograms were 
not made or they had been discarded. In 18 
cases there had been direct biopsy of the 
organ studied roentgenologically; in 6 cases 
the biopsy specimen was taken from an- 
other site (such as the rectum)? but the 
clinical symptoms pointed strongly to the 
organ roentgenographed as being involved 
with amyloid. These 24 cases form the 
basis of our study. 


408 


ER 





Hic. 3. A şo year old woman with multiple myeloma; 
amyloid was found in muscle and mucosa of en- 
tire small bowel at autopsy. Plain roentgenogram 
of abdomen reveals barium, which was ingested 4 
days previously, residual in stomach and through- 
out intestine. 


RESULTS 

Three cases of esophageal involvement 
were available. The abnormality was weak 
motor activity (Fig. 1) in 2 and gastro- 
esophageal reflux in 1. 

Gastric involvement was present in 12 
cases. Гуо of these were normal roent- 
genologically even though direct biopsies 
were positive. Four of these cases showed 
marked retention of secretions in the 
stomach, in spite of adequate fasting and 
preparation, as the only abnormality. One 
case displayed both absence of normal rugal 
pattern and retention of secretions. The 5 
other cases revealed absence of normal 
rugal pattern; in addition, in 1 instance the 
stomach actually appeared diminished in 
size. Abnormal gastric emptying was noted 
on 3 small bowel roentgenograms, barium 
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remaining in the stomach for more than 5 
hours after its ingestion. 

The small bowel was involved in 16 
cases. In 3 of these the roentgenologic ap- 
pearance was normal, in spite of positive 
biopsies of the jejunal mucosa and the 
demonstration of malabsorption in 2 in- 
stances. Three cases manifested diffuse 
coarsening of the mucosal folds (Fig. 2). 
The remaining cases displayed a wide 
spectrum of motor disorders. Three had 
decreased propulsive activity of the entire 
small bowel; the barium failed to reach the 
colon within 5 hours in 1 case and 7 hours 
in another, and it was still present through- 
out the stomach and small bowel 4 days 
after ingestion in the third (Fig. 3). In the 
first 2 cases, this decreased motor activity 
resembled that seen in scleroderma of the 
small intestine because a continuous col- 
umn of barium was apparent extending 
from the stomach throughout the proximal 
portion of the small bowel (Fig. 4). Three 
cases displayed dilatation of the proximal 





Fic. 4. A 66 year old man with amyloidosis secon- 
dary to longstanding lymphosarcoma of orbit. 
Jejunal biopsy was positive for amyloid. Roent- 
genologic examination reveals decreased propul- 
sive activity of stomach and small bowel. Note 
continuous column of barium extending from 
stomach into proximal small bowel. Barium is 
still present in stomach 5 hours after ingestion. 
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small bowel and in 1 of these there was 
transient intussusception (Fig. 5). Two 
cases displayed segmental dilatation and 
apparent narrowing of the small bowel 
(Fig. 6). Five patients had symptoms of 
bowel obstruction and, on abdominal plain 
roentgenograms, showed distended loops 
of both small and large intestines (Fig. 7). 

In 3 cases the colon was involved. In 1 
case, amyloid deposits were found in the 
cecum and sigmoid at autopsy but the 
barium study gave normal results. In 1 
case, distention of the colon was seen on 
the plain roentgenogram (Fig. 84). Barium 
study the next day revealed abnormal 
motility with segmental narrowing and 
dilatation of the colon, but no definitive 
mucosal changes (Fig. 8, B and C). In 
the third case, the plain roentgenogram 
revealed a grossly distended colon, as is 





с. 5. A 47 year old man with clinical malabsorp- 
tion due to primary amyloidosis. Jejunal biopsy 
was positive for amyloid. Roentgenologic ex- 
amination reveals dilatation of the proximal 
jejunum and transient intussusception. 
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Fic. 6. A 62 year old man with longstanding rheu- 
matoid arthritis. Jejunal biopsy was positive for 


amyloid. Small bowel roentgenogram reveals 
segmental dilatation and apparent narrowing 
throughout. Barium remains in stomach 7 hours 
after its ingestion. 


seen in mechanical large bowel obstruction. 
At autopsy this was found to be the result 
of almost total replacement of colonic 
muscle by amyloid material which was 
most heavily deposited at the splenic 
flexure. 


DISCUSSION 


It is apparent from this study that amy- 
loid deposits in the gastrointestinal tract 
will cause changes that can be detected by 
roentgenologic means. Mucosal changes 
consist of loss of rugal folds in the stomach 
and, in contrast, coarsening of the mucosal 
folds in the small bowel. No definite abnor- 
malities of the mucosa could be detected 
in the esophagus or colon. These mucosal 
changes are nonspecific and are certainly 
less common than motor abnormalities. 
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16. 7. A 46 year old quadriplegic with amyloidosis 
proved by gingiva biopsy; he had symptoms of 
intestinal obstruction for 6 weeks prior to death. 
Roentgenogram of abdomen reveals gaseous dis- 
tention of both small and large intestines. 


These motor abnormalities were manifested 
in the esophagus by reflux and weak motor 
activity, in the stomach by retained gastric 
secretions and delayed emptying, and in 
the small bowel by prolonged transit of 
barium, localized dilatation, and, in further 
advanced cases, generalized dilatation. In 
the colon we found abnormal motor activ- 
ity with segmental narrowing and dilata- 
tion and eventual obstruction, presumably 
due to lack of propulsion. 

Similar motor abnormalities in the esoph- 
agus, stomach, and small bowel have been 
noted in some previous case reports. 5-19. 
In reports of colonic involvement, emphasis 
has been placed on prominence of mucosal 
folds and features of chronic ulcerative 
colitis, such as absence of haustrations and 
narrowing.^" [n our cases, however, the 
mucosal pattern and haustrations appeared 
normal and other motor disorders, par- 
ticularly gaseous distention, were more 
apparent. 
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These motor changes involving the en- 
tire gastrointestinal tract are in fact what 
can be expected from the known patho- 
logic features. deposition of amyloid in 
and around the musculature and blood 
vessels in early cases and later extending 
to the full thickress of the bowel wall, with 
selective visceral neuropathy, in addition, 
in the familial type. This deposition is not 
always uniform, a fact which probably ac- 
counts for the normal results of barium 
studies we found in some of our cases even 
in the known presence of disease. The loca- 
tion and exrent of amvloid deposition re- 
quired to produce roentgenologic changes 
Is not known, but in 2 of our cases it pro- 
duced malabsorption without causing rec- 
ognizable changes. Clearly then, a normal 
barium study will not exclude the presence 
of amyloid. 

Differential diagnosis of amyloidosis 
from other, more common, diseases may 
not be possible from plain roentgenograms 
of the abdomen. In roentgenograms show- 
ing gaseous cistention, mechanical ob- 
struction from tumor or adhesions will be 
the primary consideration unless the radi- 
ologist is informed of the patient's history. 
With available barium studies, scleroderma 
and ischemic disease of the bowel must 
receive particular consideration in the 
differential Ciagnosis. Because the pre- 
dominant pathologic feature in scleroderma 
of the gastrointestinal tract is muscle 
atrophy, the roentgenologic abnormalities 
(gastroesophageal reflux, delayed gastric 
emptying, and hypomotility and dilatation 
of the small bowel and colon) are quite 
similar to what has been noted in amyloido- 
sis. However, characteristic cutaneous in- 
volvement is present in the majority of 
cases of scleroderma involving the gastro- 
intestinal tract and the esophagus is 
invariably involved, so that the diseases 
often can be differentiated clinically. Roent- 
genologic findings in ischemia of the gastro- 
intestinal tract include distention of the 
bowel anc diminished or absent motility 
and so are similar to some cases of amyloi- 
dosis. Indeed, ischemia may be part of the 
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Fic. 8. A бї year old man with primary 
amyloidosis; intermittent intestinal ob- 
struction developed 3 weeks prior to death. 
At autopsy, amyloid was found in jejunum 
and colon. (4) Plain 
abdomen, showing gaseous distention of 
transverse colon. (B and C) Barium 
studies on following day reveal abnormal 
motor function: splenic flexure is markedly 
constricted (B) and distended 
proximal to this; narrow segment has dis- 
tended (C) back to normal caliber. 


roentgenogram of 
colon is 


mechanism for the roentgenologic changes 
seen in amyloidosis. In ischemia due to 
atherosclerosis, thrombosis, or embolism, 
the patients will usually manifest evidence 
of vascular disease elsewhere in the body. 
In amyloidosis, the changes in the bowel 
are chronic and slowly progressive. 

It is sometimes stated that gastrointesti- 
nal deposition is of little significance 
because of the associated involvement of 
the heart or kidneys, which dominates the 
clinical picture in most cases of systemic 
amyloidosis. This was not the case in our 
series. Ten patients presented with steator- 
rhea (fecal fat more than 7 gm./24 hr.). 
Three patients died as a direct result of 
intestinal obstruction, and 5 additional 
patients had obstruction during their 
terminal illness. 


Systemic Amyloidosis 
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Amyloidosis can be a difficult clinical 


diagnosis to make; in Mathews’ series, 

only 12 of 50 cases were diagnosed ante 
mortem. The radiologist should be able to 
suggest this diagnosis when he finds the 
roentgenologic features described, espe- 
cially in a patient with a known predispos- 
ing disease (secondary ty pe) or with 
cardiac or renal problems (primary type). 


SUMMARY 


The roentgenologic findings in 24 pa- 
tients with known gastrointestinal deposi- 
tion of amyloid are reviewed. The most 
significant finding was motor dysfunction, 
manifested by esophageal reflux and weak 
motor activity, gastric retention, intestinal 
dilatation or segmental dilatation and 
contraction, diminished motility, prolonged 
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transit, and, eventually, obstruction. 
Scleroderma and ischemia of the bowel can 
also produce these changes, but these dis- 
eases often can be differentiated clinically 
from amyloidosis, and a diagnosis of amy- 
loid can be easily confirmed by biopsy of 
the involved organ or by rectal biopsy. 


Harley C. Carlson, M.D. 

Section of Roentgenology 

Mayo Clinic and Mayo Foundation 
Rochester, Minnesota 55901 
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GASTROINTESTINAL ROENTGENOGRA PHIC 
MANIFESTATIONS OF HEMOPHILIA* 


By WYLIE J. DODDS, M.D., ROBERT M. SPITZER, M.D., 
and GERALD W. FRIEDLAND, M.D., M.R.C.P. (Edin.), F.F.R. 


STANFORD, CALIFORNIA 


NLY a few hemophiliac patients with 
roentgenographically documented gas- 
trointestinal complications have been de- 
scribed in the literature.’ 4711.13 
This report presents 3 additional cases. 
Recognition of the roentgenographic fea- 
tures of intramural intestinal bleeding 
coupled with the clinical history permits 
successful nonsurgical management of most 
hemophiliacs with gastrointestinal compli- 
cations. 


REPORT OF CASES 


Case 1. A 15 year old hemophiliac male was 
admitted with complaints of nausea and abdom- 
inal pain of 24 hours’ duration. Previous 
complications due to hemophilia included 
numerous episodes of hemarthrosis and one 
episode of gastrointestinal bleeding. On admis- 
sion, the abnormal physical findings were 
tachycardia, generalized abdominal tenderness 
and limitation of joint movement. 

Pertinent laboratory values were: hemato- 
crit 31 per cent, white blood cell count 9,600, 
and negative stool guiac test. A small bowel 
series performed 24 hours after admission 
demonstrated obstruction of the distal ileum 
(Fig. 1, 4 and В). Surgery was contemplated 
but was deferred because hematologic control 
could not be achieved due to the presence of 
anti-antihemophiliac globulin. Nasogastric suc- 
tion was instituted and 24 hours later a repeat 
roentgenogram showed partial resolution of the 
obstruction (Fig. 1С). The patient improved 
steadily, became asymptomatic and was dis- 
charged 8 days after admission. A small bowel 
examination 10 weeks later was normal (Fig. 


1D). 


Case п. This 21 year old hemophiliac male 
was admitted with complaints of hematemesis 
and abdominal pain of 24 hours’ duration. 
Previous symptoms relative to hemophilia con- 


sisted of swollen joints, nosebleeds and hema- 
turia. On physical examination abnormal physi- 
cal findings included tachycardia, hyperactive 
bowel sounds and limited knee and elbow mo- 
tion. 

On laboratory examination the hematocrit 
value was 30 per cent and a stool guiac test was 
positive. A small bowel series showed evidence 
of intramural jejunal bleeding (Fig. 24). Hemo- 
stasis was accomplished by medical manage- 
ment and the clinical symptoms subsided. Ten 
weeks later on repeat examination, the small 
bowel appeared normal (Fig. 2B). 


Case Ш. A то year old hemophiliac male was 
admitted with a complaint of rectal bleeding 
of several hours’ duration. Previous complica- 
tions due to hemophilia were hemarthrosis, 
intramuscular bleeding and hematuria. On 
physical examination the only abnormal finding 
was limitation of motion of the involved joints. 
The hematocrit was 29 per cent. Although no 
lesions were evident on proctoscopy, blood was 
seen proximal to the tip of the proctoscope. 

A barium enema examination demonstrated 
an intramural lesion of the distal descending 
colon which was consistent with localized in- 
tramural bleeding (Fig. 3, 4 and В). After in- 
stitution of medical therapy, rectal bleeding 
ceased. No follow-up roentgenograms of the 
colon were obtained. 


DISCUSSION 


Hemophilia is a constitutional anomaly 
of blood coagulation characterized by he- 
reditary transmission of a sex-linked reces- 
sive mendelian trait, decreased or absent 
serum concentrations of antihemophiliac 
globulin (AHG) and a life long tendency of 
spontaneous hemorrhage. The malady oc- 
curs clinically in males. 

Clinical symptoms result from recurrent 
bleeding which is either spontaneous or 


* From the Department of Radiology, Stanford University School of Medicine, Stanford, California. 
Supported in part by Grant GM 1707 of the National Institute of General Medical Science, National Institutes of Health, USPHS. 
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Fic. 1. Case 1. (4) Small bowel series demonstrates ileal obstruction with dilatation of proximal loops of 
small bowel. (B) Twelve hours later evidence of obstruction persists. The thickened and straightened ileal 
folds (arrows) and thickened ileal wall constitute roentgenographic features of intramural bleeding. (C) 
Twenty-four hours later most of the barium has passed through the distal ileum into the colon. Blood 
clots are present in the rectum. (D) Ten weeks later the small bowel appears normal. 


follows minimal trauma. Soft tissue and 
large appendicular joints are the most com- 
mon sites of spontaneous bleeding, ac- 
counting for 66 per cent of clinically dem- 
onstrated hemorrhages. Urinary tract bleed- 
ing is next in frequency, 38 per cent; fol- 
lowed by alimentary tract bleeding, 19 per 
cent; and central nervous system bleeding, 
about 5 per cent. 

Mortality in hemophiliais most frequently 
caused by gastrointestinal or central ner- 
vous system hemorrhage. Gastrointestinal 


symptoms caused by intramural bleeding 
into the bowel wall range from mild ab- 
dominal pain to those of obstruction. Sig- 
nificant gastrointestinal obstruction is un- 
usual but does occur (Case т). Periumbilical 
or lower abdominal pain is common! and 
must be differentiated from pain caused by 
bleeding into the iliopsoas muscle. Pain 
may also occur in the upper abdomen. 
Either gross or microscopic evidence of 
blood is often present in the stool. A tender 
intra-abdominal hematoma is occasionally 





Fıs. 2. Case п. (4) Intramural bleeding has resulted in thickening and straightening of the jejunal folds 
and thickening of the wall. (B) Ten weeks later the jejunum appears normal. 


palpable which, after several days’ dura- 
tion, may discharge into the bowel with 
the sudden appearance of melena.” Occa- 
sionallv, hemorrhage into the bowel wall 
may rupture into the peritoneal cavity. 
Protein-losing enteropathy associated with 
prolonged gastrointestinal bleeding has been 
reported.* 

Roentgenographic examination of hemo- 
philiac patients with abdominal sympto- 
matology should include plain roentgeno- 
grams of the abdomen and a small bowel 
series or a barium enema examination, or 
both. Intramural bleeding is more often 
found in the small bowel than in the colon.’ 
Spontaneous esophageal or gastric bleeding 
has not been documented.* The extent of 
intramural bleeding is variable and either 
a short or long segment of intestine may 
be involved. The roentgenographic features 
of intramural bleeding are often charac- 
teristic (Fig. 2,7). Mucosal folds which 
are uniformly thickened, straightened and 
sharply outlined with narrow troughs in 
between result in a “picket fence" or 
"stacked coin" appearance?! The affected 
bowel is moderately rigid, its wall thick- 
ened and peristalsis is frequently absent or 


diminished. Mesenteric bleeding often con- 
tributes to variable degrees of luminal nar- 
rowing but complete obstruction is infre- 
quent. Localized masses or contour de- 
fects are seldom present in intramural 
bleeding caused by clotting disorders? but 
may occur (Fig. 3, A and B). 

Abdominal symptoms in hemophiliac pa- 
tients often present difficult problems in 
differential diagnosis. Severe epigastric pain 
due to intramural hemorrhage may re- 
semble a perforated peptic ulcer. Perium- 
bilical or lower quadrant pain must be dis- 
tinguished from that caused by appendi- 
citis and other disorders. Full knowledge 
of the clinical history and roentgen findings, 
however, permits accurate diagnosis in 
most instances. 

After intramural bleeding is established 
as a cause of gastrointestinal symptoms, 
hemostasis can usuallv be achieved by med- 
ical management. Surgery in hemophiliacs 
results in a high operative mortality and 
should be avoided whenever possible.! Even 
those patients with high grade intestinal 
obstruction, as in Case I, may respond to 
medical therapy. Once bleeding is con- 
trolled and reabsorption of intramural he- 
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Fic. 3. Case ш. (4) Barium enema examination demonstrates asymmetric narrowing, about 6 cm. in length, 
in the descending colon. (В) On a spot roentgenogram, the proximal sigmoid is seen to have a scalloped 


medial margin (arrows). 


matoma begins, obstruction subsides. The 
patient's clinical symptoms and roentgeno- 
graphic findings quickly resolve and full 
recovery is the rule. 
SUMMARY 

The clinical and roentgenographic fea- 
tures of intramural intestinal bleeding in 
hemophiliacs are illustrated by 3 case re- 
ports. Medical therapy as a rule results in 
recovery with complete reversal of abnor- 
mal roentgenographic findings. 


Gerald W. Friedland, M.D. 

Department of Radiology 

Stanford University 

School of Medicine 
Stanford, California 94305 
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WHY COLOR ROENTGENOGRAPHY? 


OLOR Roentgenography! I wonder 

what these words connotate? There 
would be widely varied expressions from 
both extremes—at least such has been the 
reaction so far. 

What is wrong with conventional radiog- 
raphy? Why must color enter into roent- 
genography? Will it show different colored 
organs? These are but a smattering of the 
innumerable questions encountered when 
the subject of Color Roentgenography is 
discussed. 

The Radiologist is the one most aware 
that the roentgenogram must be read in 
order to be interpreted, but in order to in- 
terpret one must see the variables of den- 
sity to understand their significance. The 
work of Garland,! Greening and Pender- 
grass,” and Newell and Garneau? has indi- 
cated the great limitation of interpretation 
in the black and white roentgenogram. 
More recently attention has been focused 
on the physiology of the eye. It has been 
shown that visual acuity is accentuated by 
color; actually the eye is physiologically 
adjusted to color stimuli and has a greater 
sensitivity to these variables than to re- 
stricted grays and blacks. 

The physicists have outstripped the 
radiologist in providing equipment with 
the ability to “disclose” changes which it is 
now capable to record on film. Advances 
have been made in every field of roentgen- 
ology—equipment, film, lighting, and many 
more developments too numerous to men- 
tion—all for the dynamic progress of Radi- 


GARLAND, Н. L. Scientific evaluation of diagnostic proce- 
dures. Radiology, 1949, 52, 309-327. 
? Greeninc, К. R., and Penpercrass, E. P. Postmortem 
roentgenography of lung. Radiology, 1954, 62, 720-725. 
3 NEWELL, К. R., and Garneau, К. Threshold visibility of 
pulmonary shadows. Radiology, 1951, 56, 409-415. 


ology. Yet we are limited by our ability to 
"see." Some amplification must occur to 
advance our observability threshold of 
visual acuitv so that we may see smaller 
abnormalities earlier and recognize minor 
changes easily. 

Many experimental efforts have been 
directed. toward color in roentgenograms 
using color paper, color film, color fluores- 
cent tubes, color fluorescing intensifying 
screens and even color light development. 
In addition, there has been our own method 
of simulated color roentgenography and the 
experimental incorporation of a sensitive 
chemical within the film emulsion. Any 
experiment that will lead finally to direct 
color roentgenography should theoretically 
be an improvement in diagnostic roentgen 
visualization. It is our belief that the first 
result will probably come from the fact that 
the chemical effect of x rays will actuate 
color change in various chemicals in direct 
proportion to the amount of transmitted 
photon energy. Thus the resultant roent- 
genogram will be a direct measure of den- 
sity in accordance with the transmission of 
the roentgen beam through the subject and 
onto the film emulsion containing the sen- 
sitive chemical that will undergo color 
change in proportion to the amount of 
transmitted x ray. The problem is the 
chemical or chemical combination that will 
be so selectively sensitive. 

Diagnosis in roentgenography requires 
accurate definitive observation of the visi- 
ble changes that permit of interpretation. 
To do so, the radiologists must see the 
abnormality. Obvious gross abnormalities 
offer no difficulty. However, faint, small, 
obscure, borderline shadows present a great 
problem and challenge every skill of the 


418 


Vor. 110, No. 2 
interpreter. Consequently, reliability in 
obscure diagnosis is variable and some- 
times almost impossible. 

The relative diagnostic efficiency of 
various roentgen techniques and the vari- 
able interpretations of various outstanding 
interpreters, have been thoroughly in- 
vestigated.! It was discovered that not only 
did the interpreter ditfer from his colleague 
in simple interpretations, but he differed 
with himself in repeat examinations. As 
Garland stated: “The human equation is 
present to a greater or lesser degree—in 
nearly every activity which can be tested- 
and the medical profession can not be ex- 
pected to be immune to this weakness." 
Add to this inherent variable the restrictive 
limitations of visual acuity and there is a 
combination that is difficult to overcome. 
However, we must hasten to add and stress 
that we are concerned with hardly visible, 
minimal, or borderline changes which are 
presented to the roentgenologist. He has 
through many years more than proved his 
reliability, accuracy, and invaluable di- 
agnostic assistance in the evaluation of 
most clinical and pathologic problems with 
conventional roentgenography. 

Since the eye is a fixed organ it must be 
helped from without and by adding color 
we allow a physiologic sensitivity to color 
hue to augment variables of brightness and 
gray differentiation. Lesions can be made 
more obvious by increasing the retinal re- 
sponse. The brightness pattern and illumi- 
nation level will not alter the visual re- 
sponse beyond its present limitations of 
retinal reception. The differential visual 
stimulus is directly enhanced by color hue 
and color variation. The relative effect of 
successive contrast and temporal induction 
with color has been indicated by various 
physiologic studies.* 

According to the Duplicity Theory of 
retinal function which was orginally pro- 
posed by Schultz in 1886,* it is contended 
that the rods of the retina function in dim 


4 Best, C. H., and Tavros, №. B. Physiological Basis of 
Medical Practice. Fifth edition. Williams & Wilkins Co., Balti- 
more, 1950, pp. 1116-1125. 
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light within the light intensity of less than 
0.01 foot candle, and do not register sensa- 
tions of color. The cones of the retina are 
sensitive only to higher levels of illumina- 
tion and register the perception of color. 
The first is Scotopic Vision—the vision of 
the dark adapted eye; the latter is Photopic 
Vision—the vision of the light adapted 
eye.* 

The retinal fovea is the location of most 
acute vision and contains cones primarily 
with but few if any rods. Therefore, at 
higher levels of illumination visual acuity 
is enhanced because of the added stimulus 
of color which stimulates only the cones 
and is registered only by the cones which 
permit of the most acute vision. The extra- 
foveal retina contains mostly rods which 
become more numerous toward the periph- 
ery where there is a complete absence of 
cones. The sensitivity of the rods varies 
with the proportion of rhodopsin, and as 
the intensity of illumination increases the 
rods are less utilized. Thereby, visual ac- 
tivity and acuity decrease proportionately. 

Color vision is possible only with the 
light adapted eye and is directly associated 
with the function of the cones. The eve 
adapts readily to light as compared to the 
dark and readily perceives color. The dark 
adapted eye, on the other hand, is insensi- 
tive to color and consequently the rods 
have no color receptivity. The brightest 
colors for receptivity are grouped near the 
middle of the color spectrum and are pre- 
dominantly green and yellow. 

'Tuddenham? in an excellent article en- 
titled "Visual Physiology of Roentgen 
Diagnosis” explains explicitly the impor- 
tance of the cones in perception and the 
delineation of a roentgen image. He justi- 
fies the contention that under conditions 
where cones are exposed to a subthreshold 
difference in illumination to perceive an 
image, the stimulus must be increased. He 
suggests that the retinal illumination 
gradient must be increased or it is neces- 


5 TvppENHAM, W. J. Visual physiology of roentgen diagnosis. 
Am. J. ROENTGENOL., Rap. THERAPY & NUCLEAR MED., 1957, 78, 
116-123. 
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sary to lower the threshold level. When an 
ideal threshold difference in illumination 
occurs across the cones, a roentgen image is 
perceived. However, it is possible with 
additive color to alter the illumination and 
threshold stimulus at the retinal level. This 
added stimulus along with the control of 
the factors governing spatial luminance 
gradient as described by Tuddenham re- 
sults in selectively enhancing visual per- 
ception of the eye. The color variations aid 
the eye to perceive the impression of con- 
trast enhancement. Tuddenham indicates 
that one of the important factors in dif- 
ferential threshold illumination is the 
number of cones involved in the judgement 
as well as the background, the total il- 
lumination, the fixation. time, and the 
magnitude of the differential illumination 
of cones scanning the image. 

It is further indicated that maintaining 
the adapting illumination of the environ- 
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ment at as high a level as possible without 
producing glare is ideal for the observer. 
Finally, the understanding of the visual 
physiology supports the thesis that the 
activity of the cones of the retina may be 
stimulated by the color contrasts in the 
visual field, so that color differences are 
more easily appreciated by the human eye 
than are the black-gray-white scale used in 
conventional roentgenography. 

Thus color roentgenography may usher 
in a chromatic decade to Radiology. Minor 
changes which may presently escape de- 
tection may thus be disclosed. Contrast 
enhancement by color in roentgenograms is 
substantiated by a short review of the 
visual physiology and a brief survey of the 
intended experimental possibilities. 


Louis J. Bonann, M.D. 
1245 Glendon Avenue 
Los Angeles, California 90024 
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ROBERT DRANE, M.D. 
1887-1970 


"pes death of Dr. Robert Drane 
brought to a close the brilliant career 
of Georgia's oldest radiologist. Dr. Drane 
died April 11, 1970, at the Oglethorpe 
Sanatorium. 

Dr. Drane was a native of Edenton, 
North Carolina, where he was born Decem- 
ber 15, 1887. His parents were the late 


Rev. Robert Brent Drane and Mrs. Maria 
Louisa Drane. Dr. Drane was a graduate of 
the University of North Carolina, тото; he 
received his Medical Degree from the 
University of Pennsylvania in 1913, where 
he was a member of Delta Kappa Epsilon, 
Phi Chi, and Alpha Omega Alpha. He 


served his internship at Protestant Epis- 
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copal Hospital, Philadelphia, Pa., 1913- 
1915; he was instructor of clinical medicine 
at the University of Wisconsin, 1915-1917. 
In 1917 Dr. Drane enlisted in the Medical 
Corps of the U. S. Army and shortly there- 
after was assigned to the British Expedi- 
tionary Forces, 17th Division, 52nd Field 
Ambulance, operating on the Western 
Front in and around Arras, France. He was 
wounded in January 1918, and received 
the Purple Heart. He was detached and 
served with the Scottish Highland Division 
during the big March Drive. Upon separa- 
tion from the army in 1918, he decided to 
specialize in Radiology. 

Dr. Drane moved to Savannah during 
the fall of 1919. Early in 1920 when the 
DeRenne Apartments were built on Lib- 
erty Street, Dr. Drane opened a private 
office there. It was one of the first private 
x-ray offices in the state. That office re- 
mained in the DeRenne Apartments for 
almost half a century. In 1952 Dr. Drane 
was joined by Dr. John B. Rabun and in 
1958 a new office was built at 311 East Hall. 
About 1966 the DeRenne office was closed. 

Dr. Drane was a Charter Member of the 
Georgia Radiological Society and served as 
its second President. He was a Past Presi- 
dent of the Georgia Medical Society. He 
was a Past Chairman of the Finance Com- 
mittee of the American Roentgen Ray 
Society and a Fellow of the American Col- 
lege of Radiology. He was also a member of 
the American Medical Association, South- 
ern Medical Association, Medical Associa- 
tion of Georgia, and .the Radiological 
Society of North America. 
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His local connections were: Benevolent 
Society, Order of Colonial Wars, Ogle- 
thorpe Club, and a former member of the 
Cotillion Club, Forrest City Gun Club, and 
Savannah Golf Club. He was a member of 
Christ Episcopal Church. 

Dr. Drane had served on the medical 
staff of the following Savannah hospitals: 
Oglethorpe Sanatorium; St. Joseph's Hos- 
pital; Georgia Infirmary; Telfair; Central 
of Georgia; Memorial; and the U. S. Ma- 
rine Hospital. He retired, due to ill health, 
in July 1967, from active practice. He was 
honored in May 1969, at the state meeting 
of the Medical Association of Georgia at its 
meeting in Savannah at the Savannah Inn 
and Country Club, with a Certificate in 
recognition of his £o years of service. 
. Dr. Drane is survived by his wife, Mrs. 
Naomi Everett Drane; two sons, Robert 
Brent Drane of Savannah, and Jack Albert 
Gore of Falls Church, Virginia; one sister, 
Mrs. J. C. Webb of Hillsborough, North 
Carolina; and one brother, Rev. Fred B. 
Drane of Edenton, North Carolina; and 
several nieces and nephews. 

His colleagues describe him as a brilliant 
diagnostician whose ability was acquired 
by long experience and excellent judgment 
plus a fabulous memory. He was noted as 
an extremely modest man with a high sense 
of medical ethics. He was known far and 
wide as one of Radiology's pioneers—an 
honest, modest, brilliant gentleman. 


Jonn B. Кавом, M.D. 
311 Hall Street, East 
Savannah, Georgia 31401 
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RADIATION AND THE ОКА! 
CANCER PATIENT 

A panel discussion on Radiation and the 
Oral Cancer Patient will be presented at 
the 18th Annual Meeting of the American 
Academy of Maxillofacial Prosthetics at 
the Desert Inn, Las Vegas, Nevada, No- 
vember 3—5, 1970. 

The panel will consist of a radiothera- 
pist, plastic surgeon, and dentists. Dr. 
Theodore L. Phillips from the University of 
California San Francisco Medical Center 
will present a paper titled, “The Indica- 
tions for Various Types of Radiation 
Therapy and the Rationale for Their Use." 
Also covered will be surgical aspects fol- 
lowing radiation therapy and the compli- 
cations that may occur, and methods to 
diminish these complications. 

For further information contact Victor 
Matalon, D.D.S., Chairman, Public Re- 
lations Committee, 1700 Holcomb Boule- 
vard, Room P-723, Houston, Texas 77025. 


SEVENTH FORENSIC DENTISTRY 
COURSE OF ARMED FORCES 
INSTITUTE OF PATHOLOGY 

Captain Bruce Н. Smith, MC, U. 5. 
Navy, The Director of the Armed Forces 
Institute of Pathology, is pleased to an- 
nounce the Seventh Course in Forensic 
Dentistry to be given at the Institute 
October 5-9, 1970. 

This program is presented to develop 
a critically needed nucleus of dentists 
trained in the principles of identification 
and dental jurisprudence. The Institute is 
responding to the urgent collective require- 
ments of the dental, medical, legal and law 
enforcement professions. 

To accomplish this a distinguished fac- 
ulty representing the four professions and 
their important subdivisions will be 
brought together. 

The faculty of the course will include 
dentists with experience in forensic odon- 


tology, general and oral pathologists, law 
enforcement officials, lawyers, anthropolo- 
gists and identification experts. 

Among the lecture subjects will be: Re- 
cent Advances in Identification; Dental 
Identification in Mass Disasters; the Rela- 
tionship between Forensic Dentistry and 
the Federal Bureau of Investigation; Study 
of Bite Marks; and Professional Liability. 

Unique features of the course include a 
laboratory session of identification of hu- 
man remains by comparison of dental 
records and a mock trial depicting the role 
of the dentists as an expert witness and 
defendant. 

Members of the dental, medical, legal, 
and law enforcement professions are in- 
vited to make application to the Director, 
ATTN: MEDEM-PG, Armed Forces In- 
stitute of Pathologv, Washington, D. C. 
20305. 

Early reservations are advised. 


SYMPOSIUM ON CLINICAL DYNAMIC 
STUDIES WITH RADIONUCLIDES 

The Department of Radiation Therapy 
& Nuclear Medicine of the Hahnemann 
Medical College & Hospital will sponsor a 
Symposium on “Clinical Dynamic Func- 
tion Studies with Radionuclides,” No- 
vember 20-21, 1970, at the Marriott Motor 
Hotel, Philadelphia. 

The program will include: Fundamental 
Aspects, Cerebral, Cardiovascular, Renal, 
and Pulmonary Dynamic Function Studies. 

For further information contact: Millard 
N. Croll, M.D., 230 N. Broad Street, Phil- 
adelphia, Pennsylvania 19102. 


THIRD NATIONAL CONGRESS OF NUCLEAR 
MEDICINE IN ISRAEL 

The Third National Congress of Nuclear 
Medicine in Israel will be held on Decem- 
ber 20-22, 1970, in Tel Aviv University, 
Ramat Aviv. 

Topics of the scientific sessions are: 
Nuclear Neurology, Oncology, Gastro- 
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enterology, Nephrology, Orthopedics, Pe- 
diatrics, Thyroidology, Radioimmunology, 
Radiopharmaceuticals, Safety Problems, 
and Preliminary Communications. 

There will be Scientific Exhibits on 
medical subjects; instrumentation; radio- 
pharmaceuticals; and bibliography. 

Correspondence should be addressed to: 
Secretary 3rd Congress Nuclear Medicine, 
Tel Aviv University, Faculty of Continu- 
ing Medical Education, Section of Nuclear 
Medicine, Ramat Aviv, Israel. 


THE TWENTY-THIRD ANNUAL 
MIDWINTER CONFERENCE 

The Los Angeles Radiological Society is 
pleased to announce its Twenty-third Mid- 
winter Radiological Conference to be held 
January 30th and 31st, 1971, at the Inter- 
national Hotel (International Airport), Los 
Angeles, California. 

The Guest Speakers are: Diagnosis, 
Bjorn Nordenstrom, M.D., Karolinska 
Chest Hospital, Stockholm, Sweden; Elias 
G. Theros, M.D., Registry of Radiologic 
Pathology, Washington, D.C.; Keith Jef- 
ferson, M.D., National Heart Hospital, 
London, England; and Robert Wise, M.D., 
Lahey Clinic, Boston, Massachusetts; Ther- 
apy, William E. Powers, M.D., National 
Cancer Institute, Bethesda, Maryland; and 
Nuclear Medicine, Alexander Gottschalk, 
M.D., Argonne Cancer Research Hospital, 
Chicago, Illinois. 

For advance registration please write to 
Richard Witten, M.D., 2131 West 3rd 
Street, Los Angeles, California 90057, and 
for Hotel Accommodations to Convention 
Manager, International Hotel, Los Angeles, 
California 90045. 


ASPEN CONFERENCE ON RADIOLOGY 
AND THE NEW TECHNOLOGY 
This conference is presented by the Di- 
vision of Radiology, Denver General Hos- 
pital and will be held at the Aspen Insti- 
tute for Humanistic Studies, Aspen, Colo- 
rado, March 23-27, 1971. 
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The meeting is designed for radiologists 
and scientists interested in the effect of the 
new technology on the clinical practice of 
diagnositic radiology and nuclear medicine. 

The Guest Faculty in diagnostic radiology 
includes: Herbert Abrams, M.D., Harvard 
University; Kurt Amplatz, M.D., Uni- 
versity of Minnesota; John Campbell, 
M.D., University of Indiana; Marvin 
Daves, M.D., University of Colorado; Eric 
Milne, M.D., University of Toronto; and 
Robert Moseley, M.D., University of Chi- 
cago. In nuclear medicine: Don Brown, 
M.D., University of Colorado; Ralph 
Gorten, M.D., Duke University; Alexan- 
der Gottschalk, M.D., University of Chi- 
cago; David Kuhl, M.D., University of 
Pennsylvania; John McAfee, M.D., State 
University of New York; E. James Potchen, 
M.D., Washington University; and Philip 
Rubin, M.D., University of Rochester. 

Advance registration is required and 
should be submitted prior to December 1, 
1970. 

For further information please write to 
Emanuel Salzman, M.D., Director, Divi- 
sion of Radiology, Denver General Hos- 
pital, Denver, Colorado 80204. 


SIXTEENTH ANNUAL MEETING OF THE 
HEALTH PHYSICS SOCIETY 

The Sixteenth Annual Meeting of the 
Health Physics Society will be held at the 
Waldorf Astoria Hotel in New York City, 
July 11-15, 1971. 

Abstracts (20 copies) for presentation at 
the meeting must be sent to: Constantine 
J. Maletskos, Cancer Research Institute, 
185 Pilgrim Road, Boston, Massachusetts 
02215, before February 1, 1971. Forms and 
instructions for submitting an abstract may 
be obtained from К. F. Cowing, Health 
Physics Society, P.O. Box 156, Easy Wey- 
mouth, Massachusetts 02189. 

For information regarding the meeting 
and exhibit space, write to: Lee Gemmell, 
Health Physics Division, Brookhaven Na- 
tional Laboratory, Upton, New York 11973. 
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GLOSSARY or WORDS AND Purases Usep IN Rapr- 
OLOGY, NUCLEAR MEDICINE AND ULTRASOUND. 
Second edition. By Lewis E. Etter, B.S., M.D. 
I.A.C.R., Professor of Radiology and Chief, 
Radiological Service, Western Psychiatric. In- 
stitute and Falk Clinic, Presbyterian-University 
Hospital School of Medicine, University of Pitts- 
burgh; Consultant, C. Howard Marcy State 
Hospital, Leech Farm, Pittsburgh, Pa. Cloth. Pp. 
355. Price, $22.50. Charles C Thomas, Publisher, 
301-327 East Lawrence Avenue, Springfield, Ill. 
62703, 1970. 

THE PHARMACOLOGICAL Basis or THERAPEUTICS. 
Fourth edition. Edited by Louis S. Goodman, 
M.A., M.D., D.Sc.(Hon.), Professor and Chair- 
man, Department of Pharmacology, University 
of Utah College of Medicine, Salt Lake City, 
Utah; and Alfred Gilman, Ph.D., William S. 
Lasdon Professor and Chairman, Department of 
Pharmacology, Albert Einstein College of Medi- 
cine of Yeshiva University, Bronx, N. Y. Cloth. 
Pp. 1,794, with some figures. Price, $25.00. The 
Macmillan Company, 866 Third Avenue, New 
York, N. Y. 10022, 1970. 

A Text-Book or X-Ray Diacwosis. Volume V: 
The Pelvis and the Abdomen. By British authors 
in six volumes. Fourth edition. Edited by S. 
Cochrane Shanks, C.B.E, M.D., F.R.C.P., 
F.F.R., Consulting Radiologist, University Col- 
lege Hospital, London; and Peter Kerley, C.V.O., 
C.B.E, M.D., F.R.C.P, Е.Е.К., Consulting 
Radiologist, Westminster Hospital and the Na- 
tional Heart Hospital, London, England. Cloth. 
Pp. 524, with 423 figures. Price, $22.00. In the 
Western Hemisphere, W. B. Saunders Company, 
West Washington Square, Philadelphia, Pa. 
19105, 1970. 

Breast Cancer: EARLY AND Late. A collection of 
papers presented at the Thirteenth Annual Clini- 
cal Conference on Cancer, 1968 at The University 
of Texas M. D. Anderson Hospital and Tumor 
Institute at Houston, Texas. Cloth. Pp. 477, with 
some figures. Price, $14.50. Year Book Medical 
Publishers, 35 East Wacker Drive, Chicago, Ill. 
60601, 1970. 

ENVIRONMENTAL SURVEILLANCE IN THE VICINITY OF 
NucLEAR Facilites. Proceedings of a Sympo- 
sium by the Health Physics Society. Edited by 
William C. Reinig, B.M.E., C.H.P., Radiological 
Sciences Division, Savannah River Laboratory, 
E. I. du Pont de Nemours and Co., Aiken, S.C. 
Cloth. Pp. 465, with some figures. Price, $29.00. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Ill. 62703, 1970. 

Die WirBELSAULENLEIDEN UND IHRE DIFFERENTI- 


ALDIAGNOSsE. By J. E. W. Brocher. Cloth. Pp. 881, 
with 70g figures. Price, DM 276.-. Georg Thieme 
Verlag, 7 Stuttgart 1, P. O. Box 732, Herdweg 63, 
Germany, 1970. 

THe RaproLocic CLINICS or NORTH AMERICA. 
Symposium on Diagnostic Radiology of Bone 
Disease. Robert S. Sherman, M.D., Guest Editor. 
August, 1970, Volume VIII, No. 2. Cloth. Pp. 118. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1970. 

ELECTRICAL IMPEDANCE PLETHYsMOGRAPHY. The 
Electrical Resistive Measure of the Blood Pulse 
Volume, Peripheral and Central Blood Flow. By 
Jan Nyboer, D.Sc., M.D., Director of Research, 
Rehabilitation Institute, Department of Physical 
Medicine, Wayne State University, Detroit, 
Mich.; Professor, Department of Physiology and 
Pharmacology, Wayne State University Medical 
School, Detroit, Mich.; Former Chief, Division 
Cardiovascular Physiology Research, Electro- 
cardiographer and Associate Physician, Depart- 
ment of Medicine, Harper Hospital, Detroit, 
Mich. Cloth. Pp. 390, with some figures. Price, 
$22.00. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, Ill. 62703, 
1970. 

TRATTATO рї RapropraGNosTICA: INDICE ANALITICO 
GENERALE. By Luigi Turano, Direttore dell’ 
Istituto di Radiologia dell Università di Roma. 
Cloth. Pp. 130. Price, L 2,500. Union Tipografico- 
Editrice Torinese, Italy, 1970. 

On Deatu ахо Dvixc. By Elisabeth Kübler-Ross, 
M.D. Paper. Pp. 260. Price, $1.95. The Macmillan 
Company, 866 Third Avenue, New York, N.Y. 
10022, 1970. 

CONTROLLED ‘THERAPEUTIC TRIALS: GUIDELINES 
AND List or TRIALS IN PROGRESS. Edited by К. 
Flamant. UICC Technical Report Series, Volume 
7. International Union Against Cancer, Geneva, 
1970. Paper. Pp. 55. Price, $3.00. International 
Union Against Cancer, P. O. Box 400, 1211 
Geneva 2, Switzerland, 1970. 

ARTERIOGRAPHIC INVESTIGATION OF THE HIP IN 
ADULT Susyects. A Clinical Study of the Arteries 
in the Healthy Hip, in Neck and Pertrochanteric 
Fractures, and in Necrosis of the Femoral Head. 
By Herbert Müssbichler. Paper. Pp. 39, with some 
figures. Acta Orthopaedica Scandinavica, Sup- 
plementum No. 132. Munksgaard Forlag, Prags 
Boulevard 47, Copenhagen, Denmark, 1970. 

LATE RESULTS AFTER MENISCECTOMY IN THE KNEE 
JoıxT. A Clinical and Roentgenologic Follow-up 
Investigation. By Helge Appel. Paper. Pp. 111, 
with some figures. Acta Orthopaedica Scandin- 
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avica, Supplementum No. 133. Munksgaard 
Forlag, Prags Boulevard 47, Copenhagen, Den- 
mark, 1970. 

AN EXPERIMENTAL STUDY or THE EFFECTS OF 
GROWTH ON THE RELATIONSHIP OF TENDONS AND 
LIGAMENTS TO Bone AT THE SITE or DIAPHYSEAL 
Insertion. By Т. Videman. Paper. Pp. 22, with 
some figures. Acta Orthopaedica Scandinavica, 
Supplementum No. 131. Munksgaard Forlag, 
Prags Boulevard 47, Copenhagen, Denmark, 1970. 

Report or THE WORKING Party on THE ORGANI- 


SATION OF RADIOACTIVE Isorope Services. De- 
partment of Health and Social Security. Reports 
on Public Health and Medical Subjects No. 126. 
Paper. Pp. 14. Price, $0.50. Sales Section, British 
Information Services, 845 Third Avenue, New 
York, N. Y. 10022, 1970. 


FEDERAL BUDGET PRIORITIES FOR RESEARCH AND 


DEVELOPMENT. By Michael S. March. Paper. Рр. 
45. Price, $1.50. University of Chicago Center for 
Policy Study, 5801 Ellis Avenue, Chicago, Ш. 
60637, 1970. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Deauville Hotel, 
Miami Beach, Fla. September 29-October 2, 1970. 

AMERICAN RADIUM Society 
Secretary, Dr. Jerome M. Vacth, Saroni Tumor Institute, 
1600 Divisadero St., San Francisco, Calif. 94115. Annual 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RADIOLOGICAL Society OF NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, lll., November 29-December 4, 
1970. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: St. Louis, Mo., 
Chase-Park Hotel, March 30-April 5, 1971. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL AssOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 20-24, 1971. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. С. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. ssgot. 

Oral examinations will be held in the following cities 
during the next 2 years: Denver, Colo., Dec. 7-11, 1970, 
Denver-Hilton Hotel; Bal Harbour, Fla., June 7-11, 
1971, Americana Hotel; and Dallas, Tex., Dec. 6-10, 
1971, ; Statler-Hilton Hotel. 

Written examinations are scheduled in June of each 
year in 12 large centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preceding the one in which the candidate wishes to be 
examined. 

Beginning in 1970 the deadline for receiving applica- 
tions for any examination is Sept. 30 of the year pre- 
ceding. 

AMERICAN AssociATION or Puysicists IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical College, 
230 N. Broad St., Philadelphia, Pa. 19102. Annual 
meeting to be announced. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 
Fall meeting: Mountain Shadows, Scottsdale (Phoenix), 
Ariz., November 11-13, 1970. 

AMERICAN Institute or ULTRASOUND IN MEDICINE 
Secretary, Е. J. Fry, M.Sc., Bioacoustics Lab., University 
of Illinois, Urbana, Ill. 

AMERICAN SOCIETY oF NEURORADIOLOGY 
Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH INTER-AMERICAN CONGRESS or RADIOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 
Jr., University of Miami School of Medicine, Jackson 
Memorial Hospital, Miami Fla. 33136. 

President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. 

Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 


INTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos- 
pital, 2215 North Cascade Ave., Colorado Springs, Colo. 
80907. 

ALABAMA CHAPTER ОЕ ACR 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 3:205. Meets time and place of Ala- 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

ARIZONA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. of 
Arkansas Medical Center, Little Rock, Ark. 72201. Meets 
twice annually, the Spring Meeting being i in conjunction 
with and at the place of the State Medical Association. 

AssOCIATION OF University RADIOLOGISTS 
Secretary-Treasurer, Dr. Elliott C. Lasser, University 
Hospital of San Diego County, San Diego, Calif. 92103. 
Annual Meeting: Durham, N. C., May 13-15, 1971, with 
the Duke University and University of ‘North Carolina 
Radiology Departments serving, as co-hosts. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Colvin, Emory University 
Cliric, Atlanta, Ga. 30322. Meets on four Thursday eve- 
nings during the academic year at a time announced in 
early September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 

BavaniAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York, 
N. Y. Meets quarterly. 

BrockrEv RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Biuecrass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
Physicist, University of Kentucky, Lexington, Ky. 
40506. The Society meets once each month during the 
school year. 

Bronx RADIOLOGICAL SOCIETY, New York STATE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. David Bruce Hayt, 600 E. 
233rd St., Bronx, N. Y. 10466. Meets 4 times a year. 

BROOKLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Rubem Pochaczevsky, 300 Skill- 
man Ave., Brooklyn, N.Y. 11211. Meets first Thursday 
of each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert Pirson, 145 High Park Blvd., 
Buffalo, N.Y. 14226. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
of ACR 
Secretary-Treasurer, Dr. John L. Gwinn, Childrens Hos- 
pital of Los Angeles, P.O. Box 54700, Los Angeles, Calif. 
90054. 

CATAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box 1o, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CENTRAL New YORK RADIOLOGICAL SOCIETT 
e r Dr. David N. Cheris, Communi 
Gen Hospital of Greater Syracuse, Broad Roa 
Syracuse, N. Y. 13215. Meets first Monday each month 
October through May. 

CENTRAL Онто IOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, 2586 Lane Rd, Colum- 
bus, Ohio 43220. Meets second Thursday in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

CHICAGO ROENTGEN SOCIETY 
Seeretary-Treasurer, Dr. William Т. Moss, 250 Е. Supe- 
ror St, Chicago, Ш. 60611. Meets third Thursday 
of each month, October to except December, at the 
Bismarck Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James Farmer, 18869 Canyon 
Rd. Fairview Park, Ohio 44126, Meetings at 7:00 Р.м, 
on fourth Monday of October, November, January, 
February, March and April. 

Coroxapo RADIOLOGICAL Society, CHAPTER оғ ACR 
Secretary, Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Coxnecricut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. Wiliam W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

Darras-FogT WORTE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. V. V. Kirby, 1722 Spring Lake Dr., 


Arlington, Tex. 76010. Meets the 4rd Monday of every 
month at 6:30 р.м., at the Cibola Inn, Arlington, 
Tex 


DELAWARE CHAPTER ОЕ ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bay Raprotocicat SocIETY 
Secretery-Treasurer, Dr. S. Walter Kran, Doctors’ Hos- 

ital of San Leandro, jut 14th St., San Leandro, 
if. 94578. Meets first Thursday each month, Oct. 
Fiesta ay, at University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard Е. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

FLORIDA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Wm. Е. Lindsey, 1215 Hodges Dr., 
Tallahassee, Fla. 32303. Meets twice annually, in the 
spring with theannual StateSociety Meetingandin the fall. 

Fiorwa West Coasr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. gist St, Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

GEORGIA RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. Walker Harris, The Medical Center. 
Columbus, Ga. 31902. Meets in spring and fall at Annual 
State Society Meeting. 

GREATER CINCINNATI OLOGICAL SOCIETY 
Secr -Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. eras E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami IOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Kathe, North Shore Hos- 
pital, Miami, Fla, 33150. Meets monthly, third Wednes- 
day at 8:00 Р.М. at various member hospitals, Miami, Fla. 

GREATER Sr. Louis Socrrry oy RADIOLOGISTS 
Seeretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Áve., St. Louis, Mo. 63108. 

Hawau RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Virgil R. Jobe, Jr., 888 South 
King St., Honolulu, Hawaii 96813. Meets third Monday 
of each month at 7:30 Р.М. 

Heatts Puysics Socrery 
Secretary, John Н. Pingel, Argonne National Laboratory, 
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700 S. Cass Ave., Argonne, Ш. 60439. Annual Meeting: 
Waldorf Astoria Hotel, New York City, July 11-15, 
1971. 

HovusroxN RADIOLOGICAL SOCIETY 
Secretary, Dr. Kenneth M. Jensen, 1615 St. Joseph Prof. 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, ex tTons, July, August and December, at 
6:00 P.M., at 105 ease ‚ Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025 

Ipano STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Hugh P. Smith, Jr., 130 E. Bannock, 
Boise, Id. 83702. Meets in the spring and fall. 

Iturnors RADIOLOGICAL Society, inc., CHAPTER оғ ACR 
Se ‚ Dr. Jack L. Melamed, 1230 Sunset Rd. 
Winnetka, Ill. 60093. Meets in the spring and fall. 

INDIANA Roenrcen SOCIETY, Inc., CHAPTER or ACR 
Secretary, Dr. Dale B. Parshall, Elkhart General Hos- 
pital РО. Box 1329, Elkhart, Ind. 46514. 

Towa 10LOGICAL SOCIETY, CHAPTER or ACR 
tar ie reasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. В. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

KENTUCKY CHAPTER oy ACR 
Secretary-Treasurer, Dr. Joan К. Hale, 402 Heyburn 
Big Lacie Ky. 40202. Meets in April and Sep- 
tem А 

Kinos County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Mests Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 PM. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L, Waiton, Blount Professional 
Bldg. oxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lona IsLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry T. Vanley, St. Mary’s Long Beach 
Hospital, Long Beach, Calif. goo83. Meets second Wed- 
nesday of month in September, November, January, 
April and June at Los Angeles County Medical Associa- 
tion Building, Lcs Angeles, Calif. Annual Midwinter 
Conference: Jan 30-31, 1971. 

Lourstana-Texas GULF COAST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. T7701 

MAINE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr, Richard W. Taylor, Radiology De- 
partment, St. Mary’s General Hospital, Lewiston, Maine 
04240. Meets in June, September, December and April. 

MARYLAND RADIOLCGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 

MASSACHUSETTS RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, artment of 
Radiology, Walter F. Chandler Bldg., 86 Jefferson Aven 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 

Ma VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 р.м. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN IOLODICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. David P. Corbett, Harper Hospital, De- 
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troit, Mich. 48201. Meets monthly, first Thursday, Octo- 
ber through May, at David Whitney House, 1010 Antie- 
tam, at 6:30 P.M. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 р.м., first Wednesday of each 
month, September to May. 

MILWAUKEE ROENTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October through May, at University Club. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

ae STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 P.M. 

Missourr RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Arthur A. Porporis, 100 N. 
Euclid Ave., St. Louis, Mo. 63108. 

MONTANA RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. Jon A. Anderson, Doctor’s Building, 
1231 М. 29th Street, Billings, Mont. 59101. 

NEBRASKA CHAPTER OF ACR 
Secretary- Treasurer, Dr. Gordon Е. Johnson, 4239 Far- 
nam, Omaha, Neb. 68131. Meets third Wednesday of 
each month at 6 р.м. in Omaha or Lincoln. 

NEVADA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W. Charleston 
Blvd., Las Vegas, Nev. 89102. 

New ENGLAND Roentcen Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

Ne acs Roentcen Ray SOCIETY, CHAPTER OF 
ACR 
Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Society or Rapro.ocists CHAPTER ОЕ ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New York ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Samuel Н. Madell, 1. E. 82nd St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-May 1, 1971. Further information may 
be obtained from Dr. Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y. тоого. 

New York STATE CHAPTER QF ACR 
Secretary-Treasurer, Dr. John J. Magovern, 520 Frank- 
lin Ave., Garden City, N. Y. 11530. 

NoRTH CAROLINA CHAPTER оғ ACR. 

Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N. C. 27103. Fall Meeting, 
Mid Pines Hotel, Southern Pines, N. C., Oct. 31, 1970, 
2 P.M. 

NonTH Daxkora RADIOLOGICAL Society, CHAPTER оғ ACR 
Secretary, Dr. Marshall Landa, 1702 13th St., So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NonTH FLORIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Morris, IIL, Department of 
Radiology, Halifax District Hospital, Daytona Beach, 
Fla. 32015. Meets quarterly in March, June, September 
and December. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert F. Reilly, Jr., 12 Sandalwood Rd., 
Scotia, New York 12302. Meets in Albany area on third 
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Wednesday of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept., Nov., Jan., March and May at Aldo’s Restau- 
rantin Sacramento. 

NORTHWESTERN Оно RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Онто STATE RADIOLOGICAL SOCIETY, CHAPTER оғ АСК 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary, Dr. Richard B. Price, 204 Medical Tower 
Bldg., Oklahoma City, Okla. 73112. Meets in January, 
May and October. 

ORANGE COUNTY RADIOLOGICAL SOCIETY 
Secretary, Dr. Roderick A. Silveira, 100 E. Valencia Mesa 
Dr., Fullerton, Calif. 92632. Meets on fourth Tuesday of 
the month, excluding June, July, August, and December, 
ы ше Orange County Medical Association Bldg., Orange, 

if, 


OREGON RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Clinton B. Sayler, 214 Medical 
Dental Bldg., Portland, Oregon 98205. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

ORLEANS PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NORTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually in Portland, Oregon, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in early May. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Theodore А. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA RoENTGEN Ray Society 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
54th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 P.M., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH RoENTGEN SOCIETY 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, 3459 Fifth Ave., Pitts- 
burgh, Pa. 15213. Meets second Wednesday of month, 
October through June, at Park Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. 

RADIOLOGICAL SOCIETY or Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary- Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas City 
Secretary, Dr. Ken C. Davidson, St. Luke’s Hospital 
of Kansas City, Kansas City, Mo. 84111. Meets $ 
times a year on given dates. 

RADIOLOGICAL Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 

RADIOLOGICAL SOCIETY oF LOUISIANA, CHAPTER OF ACR 
Secretary, Dr. Ralph B. Bergerson, 154 Brockenbraugh 
Ct. Metairie, La. 70005. Meets semiannually during 
Louisiana State Medical Society meeting and 6 months 
later. 

RADIOLOGICAL Society ОЕ New JERSEY, CHAPTER ОЕ ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
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City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RaproLocicat Society or RHODE ISLAND, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John J. O’Brien, 
mount Dr., Warwick, К.І. 02888. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary- Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY or THE STATE or NEW YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RICHMOND County RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

ROCHESTER ROENTGEN Ray Society, ROCHESTER, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocky MOUNTAIN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo. Aug. 20-22, 1970. 

San ANTONIO-CIVILIAN-MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teaching Hospital, 4502 Medical 
Drive, San Antonio, Texas. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Disco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. О. H. Lehmann, 5565 Grossmont 
Center Dr. Suite 1, La Mesa, Calif. 92041. Meets first 
Wednesday of each month at the Town & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren M. Russel, Franklin 
Hospital, Castro & Duboce, San Francisco, Calif. 94114. 
Meets quarterly at various hospitals (contact Secretary). 

Santa CLARA County RADIOLOGICAL SOCIETY 
Secretary, Dr. Emory G. West, 285 S. Drive, Mt, View, 
Calif. 94040. Meets monthly at the Santa Clara County 
ا‎ Association Bldg., 700 Empey Way, San Jose, 

alif. 

SECTION on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on Rapiotocy, MEDICAL SOCIETY or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 Р.М. 

Section on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. Annual Meet- 
ing: Dallas, Tex., Nov. 16-19, 1970. 

Section on RapioLocv, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
Septem ber to May inclusive. 

Society FOR PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Deauville Hotel, Miami Beach, Fla., September 28, 1970. 

Society OF NUCLEAR MEDICINE 
Secretary, Dr. James J. Smith, 140 E. c4th St., New 
York, N. Y. Administrative Officer, Mrs. Margaret Glos, 
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211 E. 43rd St., New York, N. Y. 10017. Annual meet- 
ing: Los Angeles, Calif., June 26-July 2, 1971. 

SouTH Bay Raprotocicat Society 
Secretary, Dr. Emerson С. Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month. 

SouTH CAROLINA RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. С. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sour Dakora RADIOLOGICAL SOCIETY, CHAPTER оғ ACR 
Secretary, Dr. Haakon O. Haugan, 716 Quincy St., Rapid 
City, S. D. 57701. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, tooo W. 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
meeting: Grand Hotel, Pointe Clear, Ala. Jan. 29-31, 1971. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 р.м. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. 384c1. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room тоо, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting at the Flagship Hotel on Pier, 
Galveston, Tex. 

Tri-State RADIOLOGICAL Society 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans.” 
ville, Ind. 

UNIVERSITY or MICHIGAN DEPARTMENT or ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, at 
7:00 р.м. at University Hospital, Ann Arbor, Mich. 

UPPER PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

UTAH STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Leon M. Neal, St. Benedict’s 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital. 

Vermont RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Edward A. Kupic, Mary Fletcher Hosp. 
Burlington, Vt. 05491. 

VIRGINIA CHAPTER OF ACR 
Secretary- Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24:01. 

WASHINGTON, D. C., CHAPTER or ACR 
Secretary-Treasurer, Dr. Joan Wohlgemuth, 5021 Sem- 
inary Rd., Alexandria, Va. 22311. 

INAUSNGUON STATE RADIOLOGICAL Society, CHAPTER or 
A 
Secretary-Treasurer, Dr. Paul S. Paulson, 1001 Broadway 
Seattle, Washington 98122. Meets quarterly. 

WEST VIRGINIA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. J. Dennis Kugel, 510-517 Med. 
Arts Bldg. Charleston, W. Va. 25301. Meets concurrently 
with annual meeting of West Virginia State Medical 
Society; other meetings arranged by program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. ro8cr. Meets on third Tuesday of January 
and October and on two other dates, 
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Wisconsin RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert E. Douglas, 1209 S. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
year, May and September. 

WYOMING RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 
ASOCIACIÓN COSTARRICENSE DE RapioLocía 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica. А 
Asociacién DE RapióLocos DE CENTRO AMERICA Y 
PaNAMÁ, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 
AsociAcióN PUERTORRIQUEÑA DE RapioLocfa 
Secretary, Dr. R. B. Diaz Bonnet, Suite £04, Professional 
Bidg., Santurce, Puerto Rico. 
SocicbAD DE RapioLocía DE EL SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 
SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%. Calle A о-о, Zona t, 
Guatemala. 
SocIEDAD Mexicana DE RapioLocía, А.С. 
Coahuila No. 35, México 5, D.F. 
Secretary-General, Dr. Bernardo Serviansky. Meets first 
Monday of each month. 
ЅосіЕрАр RADIOLOGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 
Sociepap Rapiotécica DE Puerro Rico 
Secretary, Dr. Heriberto Pagán Sáez, Apt. 9387, San. 
turce, Puerto Rico. Meets second Thursday of each 
month at 8:00 Р.м. at the Puerto Rico Medical Associa- 
tion Bldg. in San Juan. 


Brrrish COMMONWEALTH OF NATIONS 


Association or RADIOLOGISTS OF THE Province or QUE- 
BEC 
Secretary, Dr. Pierre Archambault, Hôpital Charle Le 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year, 

Bririsu Institure or Raprotocy 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN AssociaTION oF Puysicists, Division or 

Mepicat AND Brorooicar Puysics. 
Honorary Secretary Treasurer, Dr. К. С. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. Annual Congress, to be 
announced. 

Epmonton AND Districr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave, Edmonton 15, Alberta, Canada 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FacurTYv or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. 

Facuttry or Rapiorocisrs, ROYAL COLLEGE or SURGEONS 
IN IRELAND 
Registrar, Dr. Н. O'Flanagan, F.R.C.P.I., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Sscrion or КаАр10106Ү or tHE Royat Society or MEDI- 
CINE (CONFINED to MEDICAL MEMBERS) 

Meets third Friday each month at 414$ p.m. at the Royal 
ay of Medicine, 1 Wimpole St., London, W. 1, Én- 
gland. 

CANADIAN Association or RADIOLOGISTS 
Honorary Secretary, Dr. F. Robert MacDonald, Associate 
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Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 25, Que., Canada. Annual 
meeting: Calgary, Alberta, March 15-19, 1971. 

MONTREAL RADIOLOGICAL STUDY CLUB 
Secretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

Section OF RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉrÉ CANADIENNE-FRANÇAISE DE RADIOLOGIE 
Secretary General, Dr. Guy Duckett, 1385 est, rue Jean 
Talon, Montréal, P.Q., Canada. Meets every third Tues- 
day from October to April. Annual meeting: Montreal, 
P.Q., Canada, November 5—7, 1970. 

Toronro RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September, through May. 

COLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Fral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Víctor A. Afiafios, Instituto de Radiologia, 
Urgiza 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 Р.м. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

Согёсто BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario, Céntola, Caixa 
Postal 5984, Sao Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGÎA 
Secretary-General, Dr. Juan К. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires. Meets first Wednesday evening, 
April through December. 

Socrepab BOLIVIANA DE RADIOLOGÎA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years, 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December, 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigaderio 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:co р.м. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Soctepap CHILENA DE RapioLocíA 
Secretary, Dr. Carlos Vildósola, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Raul Fernandez Angula, Calle 43 
No. 44-70 Barranquilla, Colombia. Meets last Thursday 
of each month. 

Socrepap EovATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 4569, Guaya- 
quil, Ecuador. 

Socrepap Paracuaya DE RADIOLOGÎA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asuncién, Paraguay. 

SocrepaD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Julio Ormefio del Pino, Instituto de 
Radiología "Cayetano Heredia" Hospital Arzobispo 
Loayza, Lima, Perû. Meets monthly except during Janu- 
ary, February, and March. 

SociEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle до #417110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

Sociepap pe Raprotocfa DE LA PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle zo No. 374, La 

Plata, Argentina. 
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Socrepap DE  RapioLooía, CaNcEROLOGÍA ү Ffsica 
Мёрса DEL URUGUAY 
Secretary-General, Dr. Alejandro Glausiuss, Av. Agra- 
ciada 1464, piso 13, Montevideo, Uruguay. 

Socrepape DE RapioLocíA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

Socrepab DE RoENTGENOLOGÍA v MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri, 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD SALTENA DE RADIOLOGÍA Y MEDICINA NUCLEAR 
Secretary, Dr. Mario A. Moya, Av. Sarmiento 536, Salta, 
Argentina. 

SOCIEDAD VENEZOLANA DE RapioLocíA 
Secretary-General, Dr. Modesto Rivero Gonzalez, Apar- 
tado No. 9213 Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


SECOND CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RapioLoGY. 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, c/o Holland Organizing Centre, 16 Lange 
Voorhout, The Hague, The Netherlands. Congress 
Meeting: Amsterdam, The Netherlands, June 14-18, 
1971. 

ÖSTERREICHISCHE RONTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

ЅостЁтЕ Коул BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

ЅостётЕ EUROPÉENNE pe RADIOLOGIE PÉDIATRIQUE 
Permanent Secretary, Dr. Jaques Sauvegrain, Hépital des 
Enfants-Malades, 149, rue de Sévres, Paris 15e, France. 

SociÉrÉ FRANÇAISE D'EtEcrRORADIOLOGIE MEDICALE, 
and its branches: Société DU SUD-OUEST, DU LITTORAL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DU 
NORD, ре L'OUEST, DE L'Est, ET D’ ALGER ET D'AFRIQUE 
pu Norb. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 
Cesxostovenskd RaproLocickÁ SPOLEČNOST 


OCTOBER, 1970 


Secretary, Associate Professor Jaromir Kolát, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

Dzvrscug RowTGENGESELLsCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Kl inik, Gossler Str. 10, 34 Góttingen, 
Germany. 

SocterA ЇТАМАМА рї RADIOLOGIA MEDICA Е DI MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING voor RADIOLOGIE 
Secretary, Dr. C. В. A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C, E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen 5 C., Finland. 

Socigbap EspaNota DE RapioLocía y ErgcrRoLOGÍA 
MéÉpicas v DE MEDICINA NUCLEAR 
Secretary, Dr. D. José Bonnati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SCHWEIZERISCHE GESELLSCHAFT Für RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉrÉ Suisse DE RADIOLOGIE ET 
DE MÉDECINE NUCLÉAIRE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland, 


Mauriziano 


ASIA 


INDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. К. Parthasarathy 44, Constable Road, 
Madras—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

rasian RADIOLOGICAL Society 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur. 
day of each month. 


AFRICA 


AssociATION or RapioLocisrs ОЕ WEST AFRICA 
Honorary Secretary, Dr. S. B. Lagundoza, University 
College Hospital, Ibadan, Nigeria. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. Second Congress: President Hotel, Johan- 
nesburg, September 3-9, 1970. 
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ROENTGEN DIAGNOSIS 
GENITOURINARY SYSTEM 
Wittiams, D. Innes, and Hutme-Morr, 1. 
Primary obstructive mega-ureter. Brit. 7. 
Urol., April, 1970, 42, 140-149. (From: The 
Hospital for Sick Children, Great Ormond 

Street, London, England.) 


Obstructive mega-ureter is a disease of early life, 
although a mild degree of the disease is occasionally 
seen in adult life. In this series, 70 cases are reported 
with only 2 presenting after their twentieth birthday. 
Males predominated by more than 3 to 1. The left 
side was more commonly affected, but those pre- 
senting in the first year of life were likely to be bi- 
lateral. 

In this series, 18 patients were treated conserva- 
tively. Roentgenologically the most common obser- 
vation was a lack of change in degree of ureteric 
dilatation. Only 3 showed deterioration. Of recon- 
structive operations, the nonreflux preventing pro- 
cedures uniformly did badly. The majority are well 
treated by a reflux preventing re-implantation of 
the ureter. In the grossly dilated unilateral case, 
nephroureterectomy is still the best treatment. Ín 
bilateral cases, the outlook is unsatisfactory with any 
means of treatment. 

Roentgenologically one can distinguish between 
the refluxing and the obstructed ureter by noting 
retention of contrast medium when the bladder has 
evacuated. In this case the ureter is frequently in- 
dented by the adjacent bladder. 

Typical complications of hydronephrosis and 
pyelonephritis with cortical atrophy usually occur 
as the condition progresses.-~4rch Н. Hall, M.D. 


WEINBERG, Кауүмохр W. Extensive schis- 
tosomiasis of the ureter: the use of the ileal 
loop in its management. Bri. 7. Urol, 
April, 1970, 42, 136-139. (Address: Hon. 
Clinical Lecturer in Urology, University 


College of Rhodesia.) 


Schistosoma hematobium is well known to cause 
disease of the lower third of the ureter, but occasion- 
ally longer segments may be involved. 

The author reports 4 cases in which extensive 
ureteral schistosomiasis was treated with an ileal 
loop after ureterectomy. He cautions that conserva- 
tive management with ambilhar is always preferable 
initially. 

Retrograde pyelography is frequently impossible 
to perform in advanced cases. 

Surgical anastomoses must not involve diseased 
tissues, and the ureters must therefore be opened at 
the time of surgery. 

Radiologists should be aware of this disease in 
areas where it is endemic, and in patients who have 
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recently returned from such areas.—4rch. H. Hall, 
M.D. 


NERVOUS SYSTEM 


WEINDER, Dennis S., and Масмав, lax. The 
use of chvmopapain in degenerative disc 
disease: a preliminary report. Canad. M.A Fa 
June 6, 1970, 702, 1252-1256. (Address: Dr. 
Macnab, Division of Orthopaedic Surgerv, 
Wellesley Hospital, 160 Wellesley Street 
East, Toronto 284, Ontario, Canada.) 


Chymopapain is a proteolytic enzyme which 
shows hydrolysis of disk tissue in £5 tifro studies in 
disk material removed surgically or from cadavers. 
It has been considered to catalyze the liberation of 
protein-polysaccharide from the water-soluble por- 
tions of the disk tissue. After initial animal experi- 
mental work by several investigators, it has been 
used clinically since 1960. 

The 15 patients selected for study were those with 
a history of spondylogenic back and leg pain and 
clinical nerve root impairment or degenerative disk 
disease noted on routine roentgenograms and those 
with a myelographic defect. 

There were 12 males and 3 females ranging in age 
from 25 to 70 years. Leg and back symptoms had 
persisted for 3 months to 20 years and all had ab- 
normal diskograms. 

After injection of 0.5 cc. of renografin бо into the 
disk for localization, 4 mg. of chymopapain in 1 cc. 
of water was injected into the nucleus (additional 
technical details are included in the original paper). 
"Twenty disk levels were injected and there were no 
adverse reactions. There was complete relief of back 
and leg symptoms in 6 patients, marked improve- 
ment with no leg symptoms but occasional low back 
pain in §, and no improvement in <. 

Case histories are included showing the rather 
wide range of response; 1 patient with a 3 month 
history of back and leg pain and an extensive myelo- 
graphic defect had immediate relief of leg pain. 
Another with a constriction of the oil column and 
degenerative disk changes showed good results with. 
in 3 days. Four patients had a laminectomy because 
of lack of response to injection and each had a me- 
chanical problem that was corrected surgically. 

There is no long-term follow-up of these patients.— 
M. E. Mottram, M.D. 


SwegrERLITSCH, PauL R., Tore, Josera S., 
and Warts, Harvey. Malignant hemangio- 
endothelioma of the cervical spine: a case 
report. ZF. Bone © Joint Surg., June, 1970, 
52-4, Хоско. (Address: Dr. Sweterlitsch, 
1137 Old York Road, Abington, Pa. тоот.) 


This is a case report of a rare malignant. tumor 


Vou. по, No. à 


producing an appearance of bone destruction in the 
involved area. There was involvement of the 6th 
and 7th cervical vertebrae. This is the second re- 
ported case in this region. 

The patient’s symptoms began with pain which 
increased over several months with progressive 
neurologic findings including muscular weakness. 

Following biopsy, the patient was treated with 
irradiation but died suddenly following the therapy. 
— George L. Sackett, M.D. 


SKELETAL SYSTEM 


van DER Linpen, W. The skiers’ boot top 
fracture: rising incidence, characteristics, 
treatment. Acta orthop. scandinav., 1969, 40, 
797-806. (From: Department of Surgery, 
Centrallasarettet, Ostersund, Sweden.) 


van der Linden reports from Sweden a marked 
increase in the percentage of “boot top" ski injuries. 

'The responsible factors are considered to be due 
to the increased popularity of downhill skiing; firmer, 
tighter boot-tops; crowded slopes; and bindings that 
fail to release with a straightforward thrust or are 
improperly adjusted. Wet snow which freezes may 
also prevent binding release. 

The 32 fractures reported were mainly in patients 
with considerable training and under 18 years of age; 
13 were 12-14 years old. 

"Boot top" fractures occur when the fast for- 
ward motion of the skier is abruptly stopped or 
slowed and the skier falls forward. If the bindings 
do not release, a transverse fracture occurs at the 
level of the boot top. The fractures are usually with- 
in 6 ст. of the ankle joint. Slight posterior angula- 
tion was present in 27 of 32 patients and in more than 
half there was some forward displacement of the 
distal fragment usually less than 1 cm. No patient 
had posterior shift of the distal fragment and the 
forward shift is assumed by van der Linden to follow 
attempted weight-bearing. In all cases but 2, both 
tibia and fibula were fractured. 

In most cases reduction was maintained with the 
foot in moderate plantar flexion.—M. E. Mottram, 
M.D. 


Farpon, Davio F. Fracture of neck and 
shaft of same femur: report of a case in a 
child. 7. Bone & Joint Surg. June, 1970, 
52-4, 797-799. (From: Department of Orth- 
opedics, University of Missouri Medical 
Center, Columbia, Mo.) 


Fracture of the shaft and neck of the femur is a 
somewhat unusual occurrence and for this reason, 
the author reports the case of a 6 year old child who 
was struck by a truck while walking. The fracture of 
the shaft was apparent clinically, but the fracture of 
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the neck of the femur was discovered оп the initial 
roentgenographic examination. 

The author suggests that the neck fracture be 
treated with open operation and the shaft fracture 
nonoperatively.—George L. Sackett, М.Р. 


SrénEN, Н. Operative elevation of the medial 
tibial joint surface in Blount's disease: one 
case observed for 18 vears after operation. 
Аса ойор. scandinav., 1969, 40, 788—796. 
(From: Coast Hospital, Stavern, Norway.) 


The varus deformity of the knee in Blount's dis. 
ease is caused by the sloping of the medial tibial 
joint surface and it is aggravated by weight-bearing. 
In some cases an osteotomy will not adequately 
correct the deformity and it may be necessary to 
repeat the osteotomy as well as epiphysiodesis when 
the patient is about 12 years of age. 

Støren reports one case with a marked varus de- 
formity corrected by elevation of the medial tibial 
joint surface at 11 years of age following 2 unsuccess- 
ful osteotomies. The postoperative roentgenograms 
showed widening of the medial half of the joint 
space but a near horizontal medial tibial joint sur- 
face. The concavity of this surface was believed to 
be due to the hypertrophied joint cartilage and 
medial meniscus which has been demonstrated in 
Blount's disease. Follow-up at 18 years showed no 
change in the appearance or position of the elevated 
plateau and there was good mobility and stability. 

Successful operative elevation depends on avoid- 
ing: (1) aseptic necrosis of the elevated fragment; 
(2) disturbance of the epiphyseal line; and (3) ar- 
thritis secondary to poor articulation of the joint 
surfaces.—M. E. Mottram, M.D. 


SINGH, MANMOHAN, NAGRATH, A. R., and 
Maint, P. S. Changes in trabecular pattern 
of the upper end of the femur as an index of 
osteoporosis. 7. Bone & Joint Surg., April, 
1970, 52-4, 457-467. (From: Department 
of Orthopaedic Surgery, Medical College 
Hospital, Rohtak, Haryana, India.) 


The authors investigated 35 patients to find out if 
the changes in the trabecular pattern of the upper 
end of the femur would be useful as an index to 
systemic osteoporosis. They correlated the material 
with roentgenographic and clinical findings and with 
iliac crest biopsy specimens that were examined and 
graded for osteoporosis according to the method 
described by Beck and Nordin. 

The roentgenographic changes of the principal 
tensile and principal compressive trabeculae in the 
upper femur were shown to correlate well with the 
presence of systemic demineralization on the basis 
of osteoporosis. 
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The authors devised a б grade scale, the lowest 
numbers of which indicated the most demineraliza- 
tion. 

The diagrams and roentgenographic reproductions 
in the article document a gradual loss of the com- 
pressive and then of the tensile trabeculae with 
advancing pathologic change. 

The authors were consistently able to grade the 
osteoporosis present from roentgenograms made of 
the hip in slight internal rotation, and this repro- 
ducibility led to their conclusion... that this 
method offers advantages over either bone densi- 
tometry or analysis of spinal roentgenograms. One 
of the authors has shown that this is applicable to 
both Americans and Indians. 

It is pointed out that the method should be uni- 
versally applicable because the grading of the osteo- 
porosis is based upon bone structure, rather than 
bone quality —Robert P. Andrews, M.D. 


O’Connor, Brian T., Ѕтеві, W. M., and 
SANDERS, К. Disseminated bone tuberculo- 
sis. 7. Bone & Joint Surg., April, 1970, 52-4, 
5377542. (From: The Nuffield Department 
of Orthopaedic Surgery, University of Ox. 
ford, Oxford, England.) 


The rare disorder, disseminated bone tuberculosis, 
has been the subject of some confusing terminology 
in the past, and the current term is used to describe 
this rare condition when it is considered in the con- 
temporary literature. 

The typical lesions are peripheral in distribution 
in children, but more likely to be in the axial skeleton 
in adults, and are characteristically small ovoid 
lesions lying in the long axis of the bone with some 
well defined margins and sclerosis. The title in 
children is multiple pseudocystic tuberculosis of 
bone. 

The authors report a case of disseminated bone 
tuberculosis in a 30 year old Punjabi postal sorter 
who had been treated for overt pulmonary and 
meningeal tuberculosis 3 years earlier and had ap- 
parently recovered. When the diagnosis of dis- 
seminated bone tuberculosis was made, antituber- 
culous chemotherapy was begun and the patient did 
well subsequently. 

The diagnosis of disseminated bone tuberculosis 
can be difficult when there is no evidence of overt 
pulmonary or systemic tuberculosis, but local biopsy 
and appropriate Jaboratory tests should solve the 
problem. 

It is also mentioned that hypercalcemia is some- 
times seen in the adult form of the disease —Robert 
Р. Andrews, MD. 


GOLDMAN, Marvin, Wituiams, R. JEAN 
Romer, and Bursin, Marte S. Applica- 
tion of F to image “*Ra-induced bone 
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lesions. Y. Nuclear Med, May, 1970, I1 

208-213. (From: University of California, 

Davis, Calif.) 

Varying amounts of Ra™ were injected at inter- 
vals in several hundred Beagles to study the toxicity 
of bone-seeking radionuclides. Ка and its daughter 
products are deposited to a large extent in regions of 
the skeleton undergoing remodeling at the time of 
high plasma Ra? levels. A diffuse contamination 
of the skeleton occurs with redistribution of the 
original deposits. The short-ranged alpha particles 
produced the greatest damage. 

The authors used F!5, a bone seeker, to study the 
correlation between bone blood flow and some 
roentgenographically demonstrable lesions. Г is a 
positron emitter with a half life of 1:87 hours and 
produces photons of 510 kev. The Е! uptake by the 
skeleton is a function of exchangeable mineral sites 
and of the efficiency of bone blood flow at these sites. 

A dose of 50 to тос uc of Е! was administered to 
adult Beagles previously treated with Ra?*. Positron 
scintillation camera pictures were made of the skele- 
ton I to 2 hours after injection; 1 to 5 minute ex- 
posures were made. Hot spots were found over a 
variety of lesions. Decreased Е intensity in the ap- 
pendicular joints and vertebral column is an indica- 
tion of impaired blood flow. 

Five cases are reported showing various types of 
bone lesions. Ка?® induced lesions or pathology in- 
clude trabecular coarsening, endosteal and periosteal 
bone production and resorption, spontaneous frac. 
tures, osteolytic lesions and skeletal neoplasias. 
Some of the lesions regressed. Hot spots preceded 
radiographic demonstration of some of the lesions. 
'The presence of hot spots not only at tumor sites, 
but in fracture and local periosteal reaction, is com- 
patible with an increased vascularity in bone under- 
going remodeling and resorption. The hot spots 
probably appear prior to roentgenographic visualiza- 
tion of the lesions and are not necessarily demon- 
strable in long-standing lesions. 

[18 scanning in selected cases is an adjunct to 
diagnostic radiology. It is possible to distinguish 
active from inactive lesions with some old fractures 
being the exception. Scanning may visualize ques- 
tionable primary tumors prior to roentgenographic 
demonstration and possibly before metastatic 
spread.—Charles W. Cooley, M.D. 


BLOOD AND LYMPH System 


CARROLL, 5. E., and Wirkins, W. W. Two 
cases of brachial plexus injury following 
percutaneous arteriograms. Canad. M. A. Y., 
April 25, 1970, 702, 861—862. (Address: S. E. 
Carroll, M.D., Department of Surgery, St. 
Joseph’s Hospital, London, Ontario, Can- 
ada.) 


Vor. 119, No. 2 


Two cases of brachial plexus nerve injury are 
reported that occurred subsequent to percutaneous 
angiography. 

The first patient was a young man that suffered 
nerve function loss and sensation loss in the right 
hand subsequent to his surgically proven hematoma 
within the neural vascular bundle of the brachial 
plexus. A similar case occurred in a 58 year old pa- 
tient and was also due to a surgically proven hema- 
toma within the neural vascular bundle. Much of 
the function was recovered in this patient and late 
changes were minimal. 

The authors point out that anatomically the 
axillary artery is an infrequent site of atheroma and 
has excellent collateral circulation so that it is an 
ideal site for percutaneous puncture. It is contained 
within the axillary sheath, however; and hematoma 
is very likely to cause nerve root compression so that 
assiduous postoperative pressure should be properly 
maintained and close follow-up by the nursing ser- 
vice and the patient should be carried out to detect 
early hematoma. 

The treatment is surgical and often times fairly 
simple if carried out early.—Robert. P. Andrews, 
M.D. 


COHEN, Berry H., CHINITZ, JOEL L., Sout, 
KENNETH H., Ramirez, OSVALDO, ONESTI, 
Gappo, Kim, Kwan E., and Swartz, 
CHARLES. Radiological contrast study of 
arteriovenous dialysis cannulae. Radiology, 
March, 1970, 94, 603-606. (From: Depart- 
ments of Medicine and Radiology, Hahne- 
mann Medical College and Hospital, Phil- 
adelphia, Pa.) 


Cannula failure remains the most vexing problem 
in maintenance hemodialysis programs. 

Following heparinized saline flushing, 27 arterio- 
graphic and 23 venographic studies were done in 20 
patients with shunt problems. 

Rapid injection of 20 ml. of a 15 per cent solution 
of methylglucamine diatrizoate resulted in no mor- 
bidity and no complications. 

Radiologic abnormalities were demonstrated in 
each patient. These included a benign beaded ap- 
pearance ("standing waves”), circumferential arte- 
rial stenosis, venous segmental narrowing and 
thrombosis of artery, vein or shunt. 

A number of abnormalities were also found in 20 
patients without clinical shunt problems. 

The radiologic studies were helpful in declotting 
procedures. illiam H. Roush, M.D. 


RADIOISOTOPES 


Luxensmeyer, W. W., Hece, J. H., Tuer, 
G. B., and Wirsos, W. R. Calcium and 
phosphorus metabolic studies in triiodo- 
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thyronine-induced hypermetabolism. 4m. 
7. М. Sc., April, 1970, 259, 282-291. (From: 
Sections of Clinical Pharmacology and 
Nephrology, Cardiovascular Research Lab- 
oratories, Departments of Internal Medicine 
and Pharmacology, University of Iowa, 
College of Medicine, Тома City, Iowa.) 


The effects of triiodothyronine (T3) on calcium 
and phosphorus balance in 8 normal males receiving 
diets high in calcium and phosphorus were studied. 
Renal clearances and tubular resorption of phos- 
phorus were also studied to determine the influence 
of Ts on these aspects of renal function. 

Special balanced diets were given. Additional 
calories were added during the induced hyper- 
metabolic periods to minimize weight loss. The 
amounts of calcium and phosphorus were kept con- 
stant. Triiodothyronine was the only drug given. 
The study lasted 54 days for each subject. The in- 
itial control period was for 20 days. Triiodothyronine 
(400-500 ug. per day) was given for 17 days and the 
last 17 days was a control period. Each control 
period was divided into 3 subperiods of 4 to 8 days for 
convenient pooling of stool specimens. Body weight, 
urine volume and urinary calcium, phosphorus, 
creatinine and sodium were measured daily. Fecal 
calcium and phosphorus were determined in the 
pooled specimens. Plasma levels of calcium, phos- 
phorus, creatinine and potassium were measured. 
Renal clearances of phosphorus and creatinine were 
determined. The tubular resorption of phosphorus 
was determined by subtracting the urinary excre- 
tion rate from the filtered load of phosphorus. The 
creatinine clearance was used in computing the 
filtered load. The value for the tubular resorption was 
divided by the filtered load and multiplied by 1co 
to give the per cent tubular resorption of phosphorus. 

Triiodothyronine produced hypermetabolism as 
evidenced by increases in sleeping pulse rate and 
oxygen consumption, and decreases in serum 
cholesterol and body weight. Increased irritability, 
decreased heat tolerance, tremor and nervousness 
were noted in each subject. The clinical manifesta- 
tions of hyperparathyroidism disappeared within 
то days after stopping triiodothyronine. The oxygen 
consumption, sleeping pulse rate and serum choles- 
terol levels also returned to normal in the same time. 

Triiodothyronine produced an increase in urinary 
calcium and phosphorus excretion rate. There was 
no change in the plasma values of sodium, potas- 
sium and calcium. There was a rise in the plasma 
phosphorus and a decrease in the plasma creatinine. 
There was an increase in creatinine and phosphorus 
clearances and a transient decrease in the tubular 
resorption of phosphorus. There was no change in 
the net calcium or phosphorus balance. 

The study showed that triiodothyronine signifi- 
cantly increases urinary calcium and phosphorus 
excretion rates and that an adequate dietary intake 
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of calcium and phosphorus can protect the body 
against negative balances of these essential ele- 
ments.—-Charles W. Cooley, M.D. 


KinkHaM, Bruce C., Tyson, lan B. and 
Wirranen, GEORGE W. Comparison of FEL 
macroaggregated liver scanning and selective 
hepatic arteriography. 7. Nuclear Med., 
May, 1970, 77, Ig6-202. (From: University 
of Wisconsin, Madison, Wisc.) 


Clinical data and an animal experiment were 
used to compare selective hepatic arteriograms and 
Р МАА and Au!" scans. It is known that П. МАА 
injected into percutaneously placed intraarterial 
hepatic catheters in patients with liver metastases 
shows positive images of abnormal areas of increased 
uptake which correlate with the negative images 
produced by the Au" scans. 

Twenty-one patients with percutaneous trans- 
brachially placed catheters receiving continuous 
hepatic artery chemotherapeutic infusions were 
studied with Auts liver scans, selective hepatic 
arteriograms and В МАА liver scans. A dose of 6 
рег kg. body weight of [MAA was diluted to a 
volume of 20 cc. with normal saline and injected 
through the infusion catheter, and followed by 20 cc. 
of normal saline. The liver was scanned immediately. 
Selective hepatic arteriography was done using 40 
cc. of 6o per cent meglumine diatrizoate. 

Metastatic replacement of liver tissue was indi- 
cated by decreased uptake on the Ац! scans, while 
181 МАА scans showed an increased uptake in these 
same areas. These areas of increased uptake on the 
П. МАА scans corresponded to the arteriograph- 
ically neovascular areas which were more vascular 
than the normal areas of the liver. There were 4 
cases with normal Auts scans and with positive 
arteriograms and Вэ. МАА scans. The abnormal 
areas were in the region of the liver hilus. There 
was an increased uptake of P.MAA in the left 
lobe of the liver in 3 cases in which there was no 
neovascularity as shown in the arteriograms and the 
difference was thought to be due to less contrast 
medium reaching the left lobe through a smaller 
hepatic artery and that a relatively small amount of 
radioactivity can be detected easier in a large vascu- 
lar organ which requires larger amounts of contrast 
material to be visualized arteriographically. 

[MAA particles produce a capillary blockade. 
A positive liver scan could be produced by the 
greater concentration of isotope in areas of neo- 
vascularity due to tumor and the absence of re- 
ticuloendothelial cells resulting in a reduced dis- 
posal rate in the tumor compared to disposal rates in 
normal liver tissue. The ability to detect tumor is 
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increased as compared to the Ац! scans, especially 
in the region of the liver hilus. 

The single dog experiment in which an “irritant 
granuloma" was produced (sephadex G-25 suspen- 
sion injected into the liver) showed a decreased up- 
take in the Ац! liver scan, an increased uptake in 
the MAA liver scan and hypervascularity in the 
selective hepatic arteriograms. Neovascularity with 
foreign body reaction was found in the pathologic 
specimen. 

П МАА injected into the hepatic artery via a 
percutaneous transbrachial catheter produced supe- 
rior scans for tumor detection in the liver. The main 
disadvantage is the arterial catheterization.— Charles 
W. Cooley, М.Р. 


LokgN, Merre K., Ponro, Кїснакҗр A., and 
Kusu, George S. Quantification of image 
studies obtained with a scintillation (Anger) 
camera. Radiology, June, 1970, 95, 505-516. 
(From: Division of Nuclear Medicine, De- 
partment of Radiology, University of Min- 
nesota Hospitals, Minneapolis, Minn.) 


The authors present their experience in developing 
a system of quantifying data from images obtained 
with a scintillation camera, to display it as graphic 
analyses or contour plots. A number of dynamic and 
static studies so handled are discussed to illustrate 
the usefulness of this approach. 

The X- and Y-analogue signals of the scintilla- 
tion camera system which indicate the position of 
gamma-ray photon interactions in the camera 
crystals are passed through a dual analogue-to- 
digital converter. The resultant digital information 
goes to a 1,600 word memory multichannel analyzer 
where it is properly channelled into а 40X40 grid. 
Depending on the type of study being performed, 
the memory contents are transferred to high-speed 
synchronous magnetic tape in computer-compatible 
format at varying time intervals from a few seconds 
to several minutes. À Fortran IV program on a CDC- 
3300 series computer accepts the data from the 
magnetic tape, calculates the contour positions and 
plots the coordinates. À Calcomp incremental plotter 
produces the actual map of the contour as a 2 di- 
mensional display of activity as a function of posi- 
tion in the human anatomy. 

The iso-intensity contour map of the quantitative 
distribution of radioactive tracers in human organs 
during dynamic and static studies appears to lend 
itself well to interpretative processes. "The mathe- 
matical procedures utilized in developing the con- 
tours appear to emphasize important diagnostic 
information that may not readily be appreciated on 
images." —F. C. Petty, M.D. 





KODAK RP/L Medical X-ray Film visualizes a wide range of tissue differences. In this гааіодгар 
blastic metastases from the prostate are easily distinguished. Normal cancellous bone, changer 
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Quality is the heart 
of the Kodak 90-Second System. 


KODAK RP* X-OMAT Films, 
Chemicals and Processors give you 
radiographs with more information, 
film after film, time after time. 
For example, KODAK RP/L X-OMAT 
Medical X-ray Film (with ESTAR base) 
has been carefully designed and 
tested to meet the needs of those who 
prefer an x-ray film capable of record- ` 
ing an extremely wide range of tissue 
densities without loss of image brilliance Í “е 
іп the lower density ranges. The wide 1 “5 
range of radiographic detail offered by w 
KODAK RP/L Medical X-ray Film records a wide range of 


this film can be observed in the three 
radiographs shown on these pages. 
In addition, the nature of KODAK RP/L tissue densities. Note here the excellent delineation of 
X-OMAT Film also permits good tolerance bone detail and the preservation of soft tissue areas sur- 
for exposure variance and still renders rounding the lateral end of the clavicle and the acromion. 
excellent images on the illuminator. 
Kodak quality also includes film 
choice. You may choose from 90- 
second KODAK AP, RP/L, and RP/S 
X-OMAT Films. Each of the three 
films offers you a choice in 
speed and contrast. 
For more information in 


your radiographs, select 
only the products that 
bearthe name 4 ! 


KODAK RP Х-ОМАТ. 


EASTMAN KODAK COMPANY 


Radiography Markets Division 
Rochester, New York 14650 


KODAK RP/L Medical X-ray Film provides clear 

delineation of a mass in the right kidney, yet 

maintains excellent soft tissue and bone detail 
*Rapid Processing in this intravenous urogram. 





Ohio-Nuclear's Model 84 radioisotope scanner provides 
you with the shortest TOTAL SCAN PROCEDURE TIME 
available—contributing to patient comfort while improving 
department efficiency 


How is it done? Dual detectors, capable of operation at 
speeds of 750 cm. /min. produce simultaneous opposed views 
in much less time than is required by other scanners. Our 
unique SCAN MINIFICATION (image reduction) further 
reduces TOTAL SCAN PROCEDURE TIME. How? By 
permitting you to scan at higher speeds while still retaining 
highest diagnostic quality. 


Think about these Model 84 advantages when planning 
the needs of your department of nuclear medicine. An 
illustrated brochure giving full details about this unique 
instrument is available. Telephone collect or write for your 
copy 


ohio-nuclear, inc. 


7700 St. Clair Ave., Mentor, Ohio 44060 (216) 946-5506 





think scan speed 


























АР & Right Lateral 84FD 84HD AP & Right Lateral 84FD 
(opposing views done simultaneously not shown) view done simultaneously not shown) 
Minified 9:1 Lung Scan V 5:1 Whole Body Bone Scan Minified 9:1 Liver Scan 
Dose: 300uCi Radionuclide: 1311 (MAA) Dose: 3 mCi Radionuclide: 87mSr Dose: 1.5 mCi Radionuclide: 99nTc (SC) 
Scan Speed: AP—PA 380 cm./min Post Injection Time: 4 hrs Scan Speed: 300 cm./min 

RL—LL 285 cm./min Scan Speed: 750 cm TOTAL SCAN PROCEDURE TIME 
TOTAL SCAN PROCEDURE TIME TOTAL SCAN PROCEDURE TIME 10 min. (2 views) 
95 min. (4 views) 95 min. (2 views) 
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Bet it БАРИ vour skulls? 
FRANKLIN 


Excellent Film Detail 
Easy Positioning 
Accurate Alignment 


This versatile stand is designed for a 
broad range of skull and sinus exami- 
nations, and special studies including 
pneumoencephalography and ventricu- 
lography. In addition, it serves as a sup- 
port unit to regular x-ray facilities, 
handling chests, extremities and erect 
gall bladder views. With the body sec- 
tion attachment, it provides for both 
erect and recumbent tomographic 
studies. 


FEATURES: 


* Central ray is always centered to the 
film regardless of Bucky or tube angle 
€ 360 degree rotation of tube arm and 
Bucky, independently or together e 
Centering lines visible from front or rear 
of Bucky * Drop-away Bucky to accom- 
modate tables, stretchers and other 
auxiliary equipment € Tunnel and cas- 
sette shifter for two exposures per 8 by 
10 film € 44-inch elevation range from 
30 inch minimum to 74 inch maximum 
* Double diaphragm cone with three 
interchangeable diaphragms 


Call your x-ray equipment supplier or 
write direct for more information. 


A LIEBELFLIRSHEIM (=: 
«o» : Better Health 
SYBRON CORPORATION from Sybron 

111 East Amity Road, Cincinnati, Ohio 45215 U. S. A. 
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For prizewinning films, give FLEET” PHOSPHO*-SODA 
(the buffered laxative) prior to radiology. It’s gentle and 
thorough. Really gets the colon clean—a key to great pre- and 
postevacuation colon x-rays. And PHOSPHO-SODA 
is virtually free from discomfort and irritation. Regular or 
flavored, it’s a great diagnostic aid! Warning: Do not use 
when nausea, vomiting or abdominal pain is present. 
Frequent or prolonged use of this preparation may result 
in dependence on laxatives. 


And when a large-volume enema is preferred, there’s 


FLEET* BAGENEMA. Complete with liquid soap packet, 
prelubricated rectal tip, and large absorbent pad. The 
ultimate in convenience. Nothing to assemble. Nothing 
to clean. Just fill, hang, use and discard. Economical, too. 
di ff b t 
Е y ge ao ORS 


Fleet 


BUFFEREC 
LAXATIVE 






“ЫҢ C.B. FLEET CO., INC. 


Lynchburg, Va. 24505 
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WHEN THE 


PILL OR PREGNANCY 


DISTORTS 


THYROID TESTS 


Res-O-Mat™ Free Thyroxine 
(FT4) Index — 

easiest way to a more 
reliable determination 

of thyroid function 


The Res-O-Mat FT4 Index comes closest to being 
the most reliable assessment of thyroid function 
with the easiest procedure. The combined use 

of Mallinckrodt's Res-O-Mat T3 and Res-O-Mat 
T4 Tests gives an FT4 Index that compensates 
for conditions of pregnancy, estrogen medication, 
and other factors affecting this measurement. 


Itis so much easier and time-saving 
because the Res-O-Mat T3 and T4 strips simplify 
procedures. In the T3 measurement the strip 
eliminates all pipetting except initial transfer of 
serum to the vial. There is no washing, no critical 
temperature control, and the T4 procedure 
requires no evaporation or ice bath. There are 
fewer counting steps. Merely rotate the vials, 
remove the strips, and count the serum directly. 

The Res-O-Mat FT4 Index is the ratio of 
Res-O-Mat T4 and ТЗ values. The FT4 index has 
been shown to have a high degree of correlation 
with the blood level of free thyroxine.* And 
this simple Res-O-Mat FT4 method makes this 
determination a routine laboratory procedure. 

Send for complete information on the 
Res-O-Mat FT4 Index, or contact your 
Mallinckrodt sales representative. 


*F. Clark and D. B. Horn, Journal of Clinical 
Endocrinology, 25:39-45, Jan. 1965. 






Mallinckrodt 


RADIOPHARMACEUTICALS 


MALLINCKRODT CHEMICAL WORKS 
Box 10172 * Lambert Field 
St. Louis, Missouri 63145 
Atlanta * Chicago * Cleveland 
Los Angeles * New York * Montreal 




















Du Pont sharpens the focus 
on diagnostic clarity with 
new CRoNEX Hi-Plus screens 


Providing outstanding contrast, resolution, sharpness 


Advanced phosphor in CRONEX Less radiation. Hi-Plus screens mean 
Hi-Plus screens greatly reduces the longer x-ray tube life, less motion 
compromise in diagnostic clarity unsharpness, less radiation to patients. 


formerly associated with high-speed 
screens. Many radiologists have already Ask for a demonstration. Your 


standardized on CRONEX Hi-Plus. Du Pont Technical Representative can 
They have cut exposures 5076 from the bring in a cassette with Hi-Plus screens 
Par screens they were using and they see installed. He can help you compare 
no difference in the quality of results. the results in your own operation. 


CRONEX X-ray Products 


t6. U. Б РАТ Off 


Its probably the most expensive ciné outfit 


ре МЕ 
естене 


available today. 








| You cant afford not to have it. 


The price will 
open your eyes. 
But the Profexray 
ciné system will 
open new vistas. 


To begin with, it's the 
most completely automatic 

system anywhere. And because of 
that, it requires less learning time to run. 


The flexibility is fantastic. Pulsed times 
vary from 2 to 50 milliseconds, frame 
rates vary to 80, and mA varies up to 200. 
And, despite exposure factors, your KV 
is automatically regulated. 


Some of the world's most prestigious 
teaching institutions have installed the 
Profexray ciné system...not because the price 
was so high, but because the system comes by 
its price honestly. It's the most sophisticated 
cinefluorographic system available today. 
Your Profexray representative has all 

the details. 


And it won't cost all that much just to call him. 


PROFEXRAY [р 


DIVISION OF LITTON INDUSTRIES 
515 East Touhy Avenue, Des Plaines, Illinois 60018 


Picker..the 


“single source 





responsibility’ 
company. 


No other company serving the medical com- 
munity encompasses as broad a reach of 
products and services as does Picker. From 
sophisticated radiologic, radioisotope scan- 
ning, and ultrasound diagnostic instruments to 
patient gowns. From cobalt therapy equipment 
to catheters. From intensive cardiac care mon- 
itoring equipment to radiopaques. 

This product diversity is not a happen- 
stance. The Picker Medical Products Division 
—we've chosen a new name to reflect the 
breadth of our involvement— will continue to 
expand into whatever areas provide useful 
tools for health care, be they complex diag- 
nostic instruments or everyday supply items. 
The point is that we're neither awed by the de- 
sign, manufacturing, and servicing demands of 
the most sophisticated equipment, nor are we 
unaware of the basic importance of the less 
prestigious tools of the trade. 

But what does such a product panorama 
mean to the user? Is this just diversity for 
diversity's sake? 

Hardly. Product diversity leads to more 
than a thick catalog: it makes systems possi- 
ble. Individual products can begin to coalesce 
into interrelated, coordinated, compatible 
systems. This voids the traditional user prob- 


lem of integrating separate products of dubi- 
ous compatibility. Likewise, it voids the need for 
multiple servicemen working on multiple prod- 
ucts with no one accepting the total responsi- 
bility for the only thing the user really cares 
about: an efficient, functioning, problem-solv- 
ing system. An unobtrusive system, if you will. 

So we acknowledge the user’s desire for 
total solutions to problems rather than for a 
miscellany of individual products. Accordingly, 
we point ourselves in this direction: 


To design and build complete systems 
that will satisfy the user’s needs for infor- 
mation, simplicity, practicality, economy, 
and reliability. 

To test those systems as systems 

To install and to instruct as needed. 

And, finally, to take the sole responsibility 
for servicing everything we sell. 


Picker, as the "single source responsibil- 
ity" company, doesn’t back away from guaran- 
teeing your total satisfaction. 

Picker Medical Products Division, 595 
Miner Road, Cleveland, Ohio 44143. 
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h Hartmann Diagnost N 


A MATTER OF LIFE AND TIME 


Brain damage can irreversibly change the course of a human life. Recognizing 
that the physician requires fast, full information in planning a course of treat- 
ment, Philips developed the Diagnost N and Polytome U, for precise, radio- 
graphic examination. Each of these systems can help determine the precise 
extent of damage suffered after a neurological accident. 


The Diagnost N is a completely self-contained unit for study of the skull and 
associated neurological procedures. It can be used for TV fluoroscopy, 
standard radiography, linear tomography, cinefluorography and video record- 
ing. The versatile neuro chair completes an isocentric system allowing exam- 
inations in any patient position and at any x-ray beam angle. These capabilities 
afford ease of patient handling and, in many instances, significant reduction 
in procedure time. 


The Polytome U offers unlimited tomographic choice—linear, elliptical, circu- 
lar or hypocycloidal—as well as zonography. It minimizes unwanted detail 
by blurring and gives precision graphic recording down to 1mm ‘cut’ of a 
specific area of study. 


Both the Diagnost N and Polytome U are extremely high-speed units of great 
versatility. Each are of incalculable aid when detailed information, and speed 
in getting it, are vital in determining treament. 


To find out more about how these systems can be of benefit to you, contact 
your Philips Medical Systems dealer or write: 


PHILIPS 


PHILIPS MEDICAL SYSTEMS, INC. 
A NORTH AMERICAN PHILIPS COMPANY 


100 East 42nd Street, New York, N. Y. 10017 





Outside IISA -N V Philins • Findhoven. The Netherlands 
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.we wouldn't 


i leave wel enough” 


# alone! 


improved 
Albumotope— LS 


Aggregated Radio-lodinated 
(I^) Albumin (Human) for 
Lung Scanning 


introduced by Squibb... 
improved by Squibb 
= Reduced Protein Content 


Squibb has reduced the amount of 
protein by 50% while maintaining good 
lung scans. 


= Reduced Supernatant Activity 


Squibb has sharply reduced the amount 
of radioactivity in the supernatant, 
decreasing the possibility of liver inter- 
ference with the lung scan. 


a Reduced Unbound Iodine 


Squibb has substantially reduced the 
amount of unbound iodine 131, effec- 
tively reducing the problem of blood 
background radioactivity. 
Albumotope —LS —a good example of 
Squibb leadership in radiopharma- 
ceutical research and development. 
Some people won't leave “well 
enough" alone. 


Contraindications: Radiopharmaceuticals 
should not be administered to pregnant women 
or to persons under the age of 18 years unless 
the indications are very exceptional. Because 
iodide is excreted in human milk, aggregated 
radioalbumin should not be administered to 
nursing mothers 
Side Effects and Precautions: There have been 
no reported cardiovascular or other untoward 
effects attributable to Albumotope — LS 
Extensive clinical use of Albumotope —LS has 
not borne out the hypothetical possibility that 
particles of large size might induce deleterious 
cardiovascular or cerebrovascular effects. The 
product appears to possess no antigenic prop- 
erties. One patient with a known history of 
angioneurotic edema, who had been given 
Lugol's solution in conjunction with aggregated 
radioalbumin similar to Albumotope —LS, 
developed urticaria 
For full prescribing information, see package 
insert 
Available: As a sterile, nonpyrogenic, aqueous 
suspension. Each cc. contains approximately 
0.5 mg. aggregated human serum albumin 
labeled with iodine 131. Not less than 90?6 of 
the aggregates are between 10 and 90 microns 
and none are more than 150 microns in size 
The preparation also contains 0.9% (w/v) 
benzyl alcohol as a preservative. The potency 

„ ranges from 250 to 450 micro- 

curies per cc. on date of assay 


Medot 
| ҸҸ Squibb Division of Nuclear Medicine 


New Brunswick, New Jersey 08903 











овгат with Salpix Contrast Medium 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body DIX 


reactions, yet it provides the viscosity needed for adequate =< . 
sodium acetrizoate 0.53 g and 


visualization. weed lidone 0.23 
Contraindications: Contraindications to hysterosalpingography include the РОБИТИ Sel 8 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORT CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 
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IS DEMONSTRATING 
ACROSS THE NATION 


Acan’s Mobile Show Room is traveling 
around the United States to demon- 
strate the Acan Model RC 1100 Mobile 
Type Condenser Discharge X-Ray Unit. 
This unique piece of equipment is de- 
signed to assure high speed, high qual- 
ity radiographs. 

Rather than talk about it, however, Acan 
is sending its Mobile Show Room on a 
tour of the nation to demonstrate the 
unit. You'll have an opportunity to see 
the RC 1100 in operation, and to have 
all your questions answered at first 
hand. 


In addition to the Condenser Discharge 
X-Ray Unit, the Mobile Show Room will 
feature other Acan products including 
the Dri-Glov Protective X-Ray Glove 
Dryer, the Naca Self-Threading Com- 
pact Film Processor and the Acan Col- 
limator. 

Look for the Acan Mobile Show Room 
in your community. Meanwhile, if you'd 
like information about any Acan product 
or service, please let us know. 


ACAN X-RAY 


a subsidiary of 


С) С Vival. halal Company, Ine. 
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An Uninterrupted Radiograph from G 


The GE-3000 Panoramic X-ray System provid 
total revelation for orthodontic examinations 
trauma, edentulous conditions, child growth 

studies, impactions, supernumerary teeth, ot 
abnormalities and gross dental health informa 


The GE-3000 reveals the entire dental struct 
on one continuous radiograph, undisturbed b 
chair shifts or film center gaps. It shows, in 
normal relationship, all teeth, sinuses, maxilla 
and mandibular bone structures, including bot 
temporomandibular joints. This continuous ra 
graph is possible because the tubehead and 
film of the GE-3000 rotate around a constantl 
moving axis that is easily preset in a path sim 
to each patient’s dental arch. It does all this 
rapidly, too... less than two minutes, patient 
patient. And distortion is minimized because 
fixed rotational centers are eliminated. 


Ask your GE representative for details or w 
General Electric Company, Medical System 
Department, Milwaukee, Wisconsin 53201. 


GENERAL ( ELECTRIC 








Lung scanning? 


All macroaggregated serum albumins 
are not the same. Macroscan-131 
offers all 5 of these benefits: 


* Uniformity of particle size distribution 


* Minimal free iodide 






e Superior manufacturing technique (supernatant i is removed. 


in the manufacturing process) 
Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


Macroscan-131 is aseptically prepared and non- 
pyrogenic. It is ready to use and should not be 
heated prior to use. 


INDICATIONS: For scintillation scanning of the 
lungs to evaluate total, unilateral, and regional 
arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 


to pulmonary blood flow. The possibility of an 
immunotogical-response to albumin should be 
kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be made. without 
delay to avoid possible clot formation. 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient safety and validity of 
data. The thyroid gland should be protected by 
prophylactic administration of concentrated io- 
dide solution. Urticaria and acute 
cor pulmonate, possibly related to c) 
the drug, have occurred. 009249 z 


МАСВО5САМ`-1 31 AGGREGATED RADIO-IODINATED (17) ALBUMIN (HUMAN) 


Each milliliter contains 1 to 3 mg. aggregated human serum albumin labeled with iodine 131, with benzyl alcohol, 0.9%, as preservative. Ra- 
dioactivity is usually between 800 and 1300 microcuries per ml. on first day of shipment. For full prescribing information, see package insert. 


ABBOTT LABORATORIES North Chicago, Illinois 60064 
World's Leading Supplier of Radio-Pharmaceuticals 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


ANNOUNCING 


A new x-ray film 
guaranteed to give you 


better detail than the 
film you are now using 


Yes, we guarantee to prove new 3M Brand Type R Medical X-Ray Film 
can give you better detail than the film you are now using. Radiologists 
who have evaluated Type R agree that "you see more on Type R.” And 
you see it with 90-second processing. In fact, many radiologists tell us 
that Type R gives them significantly better detail than the 3% minute 
films they were using. The secret is in our new synthetic polymer that 
minimizes loss in detail normally experienced in rapid processing. Type 
R provides the same superior performance in all processing cycles. 
Make us prove it really gives you better detail than your present film. 
Send this "guarantee" with your name and address to your local 
Profexray Representative or to 3M. We'll arrange an evaluation that 
will convince you. 


Photographic Products Division ЗЇП 


SM CENTER * ST. PAUL, MINNESOTA 55101 








Neo-Cholex Powder 


(high-fat meal) 


the 
high-fat meal 
that tastes like, 


) EX i Is also 
late ес as а pleasant 
raspberry, 
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WHAT А FANTASTIC DEMAND FOR AGFA-GEVAERT 
JU SECOND XRAY FIM ON 


Now that AGFA-GEVAERT Rapid Processing Film is available on polyester 
base as well as on tri-acetate, it is winning new friends all over 

the country. Maybe it’s because of the optimum quality radiographs 

that are produced, regardless of processing cycle. Maybe it’s because 

of the unusually bright, fog-free images that result. Maybe it’s because 

this universal film is suitable for any processing, automatic or manual. 


Why not find out for yourself? Call your LXC Representative. 


(GEVAER DE 


AGFA-GEVAERT 


LXC LOW X-RAY CORPORATION 
161 Sixth Avenue, New York, N. Y. 10013. Phone 212-255-3700 





onvisualized 
gallbladder... 





can often be visualized 
with Oragrafin e. 


Calcium Іроааїе 





Cholecystogram 12 hours after routine 
dose of iopanoic acid. ' 





Cholecystogram 3 hours later after dose 
of 6 Gm. of calcium ipodate granules. 

Note filling of the common duct— from Root', 
discussion on the following page. 


When surgery hangs on diagnostic Films... 


Calcium and sodium ipodate are 
rapidly absorbed from the gastroin- 
testinal tract and begin to appear 

in the bile with striking rapidity. The 
abundant delivery to the liver and 
biliary system permits visualization 


even in a poorly functioning gall- 
bladder. In addition, use of calcium 
ipodate granules permits same-day 
re-examination, should a second 
visualization be deemed necessary. 


See next page for "Brief Summary." 


Recent clinical study 


demonstrated 


improved diagnoses 


“A group of 114 patients with poorly filled gall- 
bladders after routine administration of iopanoic 
acid were given 6 gm. of [calcium] ipodate gran- 
ules immediately following their routine chole- 
cystography. In 66 per cent of these patients 
opacification of the gallbladder was obtained 
within З hours, allowing a definite diagnosis. Of the 
remaining 33 per cent, one-half were ultimately 
proven diseased."! For one of the patients in this 
group, see x-ray pictures on previous page. 


“Itis apparent that many poorly visualized gall- 
bladders can be rendered visible by the ingestion 
of ipodate granules. In most instances, definite 
diagnosis can be made within 18 hours of the 
original administration of opaque medium 
[iopanoic acid] rather than waiting 36 hours. A 
whole day may be saved and other diagnostic 
studies may be performed."' 


plus other important advantages 

Less discomfort— |n a study utilizing iopanoic acid 
and ORAGRAFIN Sodium Capsules (Sodium 
Ipodate) nausea, vomiting, diarrhea, cramps, and 
dysuria—all were less frequent with Oragrafin 
Sodium Capsules.? Few side reactions — McCrory? 
reported that Oragrafin Sodium and Calcium were 
*.,.Used routinely in cholecystographic studies 

in approximately 2000 patients with excellent 
diagnostic films and only rare and mild reactions." 
Greater convenience —Routine overnight proce- 
dure with Oragrafin Sodium Capsules is easy for 
patients to follow. If necessary, rapid, same-day 
re-examination procedures possible with the cal- 
cium granules reduce the need for І.У. studies. 


Contraindications: Contraindicated for persons 
sensitive to oral iodine compounds or for patients 
with combined renal and hepatic disease or 
severe kidney impairment. Gastrointestinal dis- 
orders, which may interfere with absorption, or 
liver dysfunction, which may result in inadequate 
biliary secretion of medium, are likely to result in 
unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient 
nausea, vomiting, or diarrhea sometimes occur; 
but the incidence can be reduced by using the cal- 
cium granules and restricting the dosage to 3 Gm. 
Transient headache, dysuria, or abdominal pains 
may occur. 


Hypersensitivity reactions may include urticaria, 
serum sickness-like reactions, and rarely anaphy- 
lactoid shock. They are more likely to occur in 
the individual with a history of allergy, asthma, hay 
fever, or urticaria and in the individual who is 
known to be hypersensitive to iodine compounds. 
Antihistamines and corticosteroids are used to 
control hypersensitivity reactions; but the occa- 
sional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, 
oxygen, and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium 
Granules) is available in single-dose foil packets 
providing 3 Gm. of calcium ipodate as granules 
dispersed in flavored sucrose. The sodium salt is 
available in capsule form (Oragrafin Sodium 
Capsules) providing 0.5 Gm. sodium ipodate per 
capsule. 


References: (1) Root, H. F., Jr.: Amer. J. Roentgen. 
101:621 (Nov.) 1967. (2) White, W. W., and Fischer, 
H. W.: Amer. J. Roentgen. 87:745 (April) 1962. (3) 
McCrory, E.: J. Tenn. Med. Ass. 58:258 (Aug.) 1965. 


Dragrafin соз. 
Calcium Ipodate 
Oragratin i. 
Sodium Ipodate 


‘The Priceless Ingredient of every product 
is the honor and integrity of its maker.'TM 
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Introducing new HALSEY ° 


Ch ron -[-Syste m 


A revolutionary new technique One of the most important new developments 


š с i di hic identification i t ,‏ اا 
that takes positive patient-film New Halsey Chron-l-System provides simple,‏ 


rapid, positive patient-film identification 


identification out of the dark. in ordinary daylight. 


Consisting of four basic components— Chron-I- 

Settes (cassettes), Chron-I-Screens (intensi- 

fying screens), Chron-I-Serts (cassette 

insertion strip and patient-identifying labels) 

“ апа aspecially designed Exciter unit—new 
Halsey Chron-I-System is independent of 

x-radiation (hence no burn-out") and permits 

positive identification to be performed prior 

to, or after the x-ray examination. The need for 

identification printers is also eliminated. 


4 simple steps Lxx Ask your dealer for a demonstration today! 
in broad daylight! Ы 





= 1 1 

Step 1.Type or write Step 2. Mount label on Step 3. Insert Chron-l- Step 4. Insert Chrc 

(using pen or pencil) pa- Chron-I-Sert insertion Sert (label on strip) into Sert into Chron-I-S: 

tient data on special label. strip, and send into x-ray Exciter for a few moments slot. Remove in З ѕесо! 
room with patient. and then withdraw Patient-film identifica 


is complete— proc! 
with radiographic ex 
ination. 


MEDICAL PRODUCTS DIVISION 
USD UNITED STATES RADIUM CORPORATION 
1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/TWX 710-584-2358 
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Fluoroscopic 
Screen 
Image 
Amplifier 


Large 
~ Transparent 
lonization 
Chamber 


X-Ray 
Generator : 


NEW “DIAMENTOR® 


DIAGNOSTIC 
DOSEMETER 











For Determining the Integrated 
Patient Exposure During 
Diagnostic X-Ray Examinations... 
Measured as Area Exposure (В • cm2) 


e Especially useful in special procedures 
employing extended fluoroscopic or 
cine studies where there are continu- 
ous current variations. 


e Valuable for comparing the exposure 
necessary for different patients and dif- 
ferent radiological techniques. 


e |deal for teaching purposes. Dramatic- 
ally demonstrates the effects of varying 
the field size, voltage, filtration, time 
exposure, etc. 


* Helps avoid excessive exposure; indi- 
cates total amount of x-rays emitted to 
body. 


* Gives immediate indication of 
(a) variation in output of x-ray equip- 
ment. 
(b) improper collimation. 
(с) improper filtration. 
• Сап help minimize and reduce 


exposure to patients and technical 
personnel. 


FREE... 48-page book on “Diamentor” Clinical Data and Results. 
Ask for Book 42-C 


EU NUCLEAR ASSOCIATES, INC. 


35 URBAN AVENUE, WESTBURY, NEW YORK 11590, PHONE (516) 333-9344 
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Barolotd uu sulfate 
shows minimal 
flocculation 


Leaves a thin, continuous coating of 
highest diagnostic value. 


BAROLOID—exceptional nonflocculating 
properties, pleasant cherry flavor. 









In this patient, noncolloidal barium In this patient, FLEET® BAROLOID® 


ч & 
shows heavy flocculation and shows no flocculation. Note thin, ow’ qv abe 
precipitation in all segments of veillike, smooth and homogeneous CSRs 
the colon. Film taken post- pattern of BAROLOID in the colon. 67 оо 
evacuation. This air-contrast film was taken q? S о, S 
ith the patient in the lateral SESS SS 2 

Bryk, О. апа Roska, J. С.: Radiology WI ie patient in the latera < о?” N < 
92:832, Mar., 1969. decubitus position. o C IONS АЎ 


4 
ALÎ Makers of the Widest Barium Line È SE e 
[аана С В. FLEET CO., INC., Lynchburg, Va. 24505 Ф 
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COMPLETE INVENTORY SUPPLY 


Acan X-ray carries a complete inventory of Kodak, Dupont, Ansco, and 
Fuji film. Everything you need for use with your processing 

equipment, including Kodak, Dupont and Ansco concentrated and 
pre-mixed chemicals, accessories and equipment. In addition, 
complete equipment leasing programs are available, including 24-hour- 
a-day repair service. For the right solution to all your X-ray 

processing problems, call: 


Acan X-ray 


"Асап always has the solution” 


A Subsidiary of Spiral Metal Company, Inc 
NEW YORK CHICAGO FLINT INDIANAPOLIS NILES 


212/RA 1-5252 312/538-5646 313/686-1500 317/244-9911 616/684-2262 
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RADIOIMMUNOASSAY- 
the long and short of it 


Radioimmunoassay offers one of the most 
sensitive methods available for testing in 
medicine. This is because it can be used to 
measure physiological levels of protein 
hormones in millimicrogram to micromicro- 





gram quantities. But obstacles in developing 
antibodies (an essential part of the test) have 
limited the use of radioimmunoassays. 
Now, Abbott has helped this situation by 
introducing a complete radioimmunoassay 
kit — HGH-125 Imusay Kit. 
With this kit, the quantitative determi- 





nation of human growth hormone in seruin 
becomes a practical matter. Children, whose 
growth rates are suspect, can be checked for a 
hypopituitary or an acromegalic condition. 
Since this is an гл vitro test, the child receives 
no radioactivity. 

The HGH-125 Imusay Kit introduces 
tomorrow's diagnostic tools today — and this 
isonly the beginning. Abbott is now : 





working on additional radioim- # $ 
munoassay kits for other hormones. em 
TM—Trademark. 007225 


HGH-125 IMUSAY Kit 


HGH IMMUNOASSAY KIT 
ABBOTT LABORATORIES 
North Chicago, Illinois 60064 
World's Leading Supplier of Radio-Pharmaceuticals 


Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


dots d eye 


or instant identification 


THE WOLF DELUXE CASSETTE. . . гесод фес for years as 


the world's finest, now offers 2 methods of yigual identification. 
E 
c» 








€ COLOR-CODED 
VINYL DOTS 

RECESSED IN CORNERS" 
so that you will know at a 


glance which department The Wolf vinyl dot system, available in as many different 
or radiographic room the colors as you require, offers you increased efficiency, 
cassette came from. saves you time and eliminates error. Important as this 
innovation is, it is but half of the new DeLuxe Cassette 
story. The other half comes from our quality-control 
€ COLOR-CODED department which has, after six months of intensive 
BAKELITE FRONTS research, redesigned and cast all new dies for the 
Deluxe Cassette. These new dies enable us to provide 
you with a structurally stronger and cleaner stainless 
“available in black, red, steel piece of equipment... опе that is virtually guar- 
anteed to stand up to and perform perfectly under the 
yellow, HESS blue, most rigorous usage. Innovation plus quality-control... 
gold or silver. the pledge built into every Wolf product. 


WOLF X-RAY CORP 


NEW YORK * CHICAGO * LOS ANGELES • TORONTO 
Executive Offices: 182-20 LIBERTY AVE., JAMAICA, NEW YORK 11412 





їсгорадче..тасго” definition. 


What is it? Micropaque is a unique barium sulfate 
USP formulation characterized by colloidal size 
mucophilic тїсго\рагїїс!ез. 

Why “micro” particles? Because such colloidal 
size micro particles stay in suspension, won't 
clump, and exhibit increased adhesion and re- 
duced viscosity. 
Implications? Micropaque suspension coats 
(doesn’t fil!) and provides an even, unbroken film 
of consistent density. 


Result? Micropaque yields “macro” definition. 
Supplied? Bulk Powder. Micropaquettes®*—pre- 
measured Micropaque in individual envelopes. 
Microtrast™“—Micropaque еѕорһодеаі paste, 
Rapidfil'" Disposable Enema System with Micro- 
paque. 

Suggestion? Yes. Contact your local Picker rep- 
resentative for samples and complete information. 
Or, write Picker Medical Products Division, (Dept. 
L), 595 Miner Road, Cleveland, Ohio 44143. 
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PICKER 


The “single source responsibility” company. 


2999550 92666: 675 
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The most 


extensive catalog 
of its kind. 


(Just a postcard away.) 


We will respond promptly to the words “Supplies 
Catalog" written on a postcard—if you also 

tell us who and where you are, and what 

zip code locates you. Thank you. Write 

Dept. SC, Picker Corporation, 595 Miner 

Road, Cleveland, Ohio 44143. 









The “single source 
responsibility" company. 





RADIOIMMUNOASSAY- 
the long and short of it 


Radioimmunoassay offers one of the most 
sensitive methods available for testing in 
medicine. This is because it can be used to 
measure physiological levels of protein 
hormones in millimicrogram to micromicro- 
gram quantities. But obstacles in developing 
antibodies (an essential part of the test) have 
limited the use of radioimmunoassays. 

Now, Abbott has helped this situation by 
introducing a complete radioimmunoassay 
kit — HGH-125 Imusay Kit. 

With this kit, the quantitative determi- 








nation of human growth hormone in serum 
becomes a practical matter. Children, whose 
growth rates are suspect, can be checked for a 
hypopituitary or an acromegalic condition. 
Since this is an zn vitro test, the child receives 
no radioactivity. 

The HGH-125 Imusay Kit introduces 
tomorrow’s diagnostic tools today — and this 
isonly the beginning. Abbott is now йин 
working on additional radioim- 7 
munoassay kits for other hormones. 5 
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HGH-125 IMUSAY Kit 


HGH IMMUNOASSAY KIT 
ABBOTT LABORATORIES 
North Chicago, Illinois 60064 
World's Leading Supplier of Radio-Pharmaceuticals 


Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


GENERAL INFORMATION 


Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
articles must be submitted in fna! form. They are published with the understanding that they are contributed 
exclusively to THE AMERICAN JOURNAL or ROENTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
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Sir iple, specific, 
palatable 


preradiographic 
bowel evacuant 


One step preradiographic bowel 
prepping with X-PREP Liquid 
simplifies procedure for the 
patient. NO need for complicated 
regimen of tablets, suppositories 
and enemas. NO need for 
overhydration which may be 
undesirable in some patients. NO 
need to stop antacid therapy. 


One dose —2% fluid ounces— 
of X-PREP Liquid cleanses the 
bowel effectively. Lower bowel 
peristalsis is induced through 
virtually colon-specific 
stimulation of the intrinsic 
peristaltic mechanism. 


One bottle of palatable X-PREP 
Liquid is usually enough to 

achieve а clean colon, without 
residual oil droplets that may 

occur with castor oil. In the 

majority of cases, good-to-excellent 
visualization has been obtained without 
enemas.* Patient acceptance is generally good. 
*References available on request. 

Gray Pharmaceutical Co., Affiliate 

The Purdue Frederick Company 


COPYRIGHT 1970, GRAY 


Prep with X-PREP Liquid 


One step-one dose-one bottle 
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quibb takes the mercury 
out o kidney scanning. 





The new Renotec Kit. 
(Technetium 99m- Diethylenetriamine Pentaacetic Acid [DTPA]) 


The Non-Mercurial 
Renal Scan 


A convenient, easy-to-use kit 
for preparing technetium 99m- 
D'TPA-—a renal scanning com- 
pound that gives you all these 
advantages: 

* low radiation exposure to the 
kidney 

* sustained activity in the kid- 
ney for conventional rectilinear 
scans 

· doses prepared in minutes, 
utilizing *""Tc eluate from your 
Squibb generator. 

After intravenous injec- 
tion, *""Tc-D'TPA is rapidly 
cleared by the normal kidney. 
Sufficient activity remains in 
the kidney, however, to permit 
conventional scans at two 
hours after injection. 

Unlike radiomercurial 
compounds for renal scanning, 
the much shorter physical half- 
life of technetium 99m (only six 
hours) greatly reduces the ra- 
diation exposure to the kidney. 


Toxicity due to DTPA is not a 
major problem with the dose of 
chelate administered in sub- 
jects with either normal or de- 
pressed renal function. 

With Renotec, doses can 
be prepared in minutes, as you 
need them, utilizing the "Te 
eluate from your Technetope® 
II (Technetium 99m) Sterile 
Generator. 


New Versatility For Your 
Squibb Generator 


The Technetope II (Tech- 
netium 99m) Sterile Generator 
provides a means of obtaining 
a sterile, non-pyrogenic supply 
of technetium 99m for use with 
two different Squibb diagnos- 
tic kits: thenew Renotec (Tech- 


netium 99m-DTPA) Kit and 
the Tesuloid® (Technetium 
99m-Sulfur Colloid) Kit (an 
easy-to-use kit for preparing 
technetium 99m-sulfur colloid 
solution for liver and spleen 
scanning). » 
/ 
























See next page for brief summary. 


New Renotec Kit 
(Technetium 99m-Diethylenetriamine Pentaacetic Acid [DTPA]) 


The non-mercurial renal scan. 


The RENOTEC (Technetium 99m- 
Diethylenetriamine Pentaacetic Acid 
[DTPA]) Kit includes: 1) 5 vials (2 cc. 
each) of Sterile Reaction Solution pro- 
viding 5 mg. ferric chloride per cc. and 
2.5 to 5 mg. ascorbic acid per cc.; 2) 5 
Unimatic® Disposable Syringes (2 cc. 
each) containing Sterile 0.07N Sodium 
Hydroxide Solution providing 2.8 mg. so- 
dium hydroxide per cc.; and 3) 5 Unima- 
tic Disposable Syringes (2 cc. each) 
containing Sterile DTPA Solution pro- 
viding 2.5 mg. diethylenetriamine penta- 
acetic acid per cc. 

The TESULOID (Technetium 99m-Sul- 
fur Colloid) Kit includes: 1) 5 vials (3 cc. 
each) of Sterile Sulfur Colloid Reaction 
Mixture providing 4 mg. sodium thiosul- 
fate, 3 mg. gelatin, 8.5 mg. potassium 
phosphate, and 0.93 mg. disodium ede- 
tate per cc.; 2) 5 Unimatic Disposable 
Syringes (2 cc. each) containing Sterile 
0.25N Hydrochloric Acid Solution pro- 
viding 9 mg. hydrochloric acid per cc.; 
and 3) 5 Unimatic Disposable Syringes 
(2 cc. each) containing Sterile Buffer So- 
lution providing 35 mg. sodium biphos- 
phate and 10 mg. sodium hydroxide per 





cc. 
TECHNETOPE II (Technetium 99m) 
Sterile Generator provides a means of 
obtaining a sterile, non-pyrogenic supply 
of technetium 99m as sodium pertechne- 
tate. 

Warnings: The contents of the syringes 
in the Renotec Kit and the Tesuloid Kit 
should not be injected directly into a 
patient. 

Usage in pregnancy—These agents 
should not be administered to women 
who are pregnant or who may become 
pregnant and during lactation unless the 
indications are exceptional and the need 
for the agent outweighs the possible po- 
tential risk from the radiation exposure 
involved. 

Since sodium pertechnetate Te may 
be taken up by the fetus and excreted in 
human milk, administration of the prep- 
aration during pregnancy and lactation 
is not recommended. 

Formula feedings should be substituted 
for breast feedings if these agents must 
be administered to the mother during 
lactation. 

“"Te-DTPA, ""Те-5 colloid, and sodium 
pertechnetate “"Tc should not be admin- 
istered to persons less than 18 years of 
age unless the expected benefit outweighs 
the hazards. It should be noted that 
although radiopharmaceuticals are not 
generally used in individuals under 18, 
procedures using """Tc-DTPA or “"Tc-S 
colloid are occasionally necessary in such 
patients. 'The low internal radiation dos- 
age of ""Tc-DTPA makes it a very satis- 








factory agent when scans of the kidney, 
brain, or blood vessels are necessary in 
young patients. The low internal radia- 
tion dosage of """Tc-S colloid makes it a 
very satisfactory agent when liver or 
spleen scans are necessary in young pa- 
tients. 

Radiopharmaceuticals, produced by nu- 
clear reactor or cyclotron, should be used 
only by physicians who are qualified by 
specific training in the safe use and safe 
handling of radioisotopes and whose ex- 
perience and training have been ap- 
proved by the appropriate federal or 
state agency authorized to license the 
use of radioisotopes. 

When obtaining elutions from Technetope 
II (Technetium 99m) Sterile Generator, 
proper radiation safety precautions 
should be maintained at all times. The 
column containing *Mo need not be re- 
moved from the lead shield at any time. 
There is a high radiation field surround- 
ing an unshielded column. Solutions of 
sodium pertechnetate "Тс withdrawn 
from the generator should always be ade- 
quately shielded. The early elutions from 
the generator are highly radioactive. Im- 
portant: Since material obtained from 
the generator may be intended for intra- 
venous administration, aseptic technique 
must be strictly observed in all handling. 
The stoppers of the eluent bottle, of the 
elution tube, and of the collecting vial, 
as well as both rubber closures in the gen- 
erator column, should be swabbed with a 
suitable germicide before each entry. All 
entries into the generator column must 
be made aseptically with sterile needles. 
Only the eluent provided should be used 
to elute the generator. Use a fresh milk- 
ing tube and collecting vial for each elu- 
tion; sufficient equipment is provided for 
this purpose. All equipment used to col- 
lect or administer sodium pertechnetate 
"aTe must be sterile. Do not administer 
material eluted from the generator if 
there is any evidence of foreign matter. 
NOTE: The Renotec Kit and the 
Tesuloid Kit are not radioactive. How- 
ever, after the eluted “Tc is added, 
adequate shielding of the resulting pre- 
paration should be maintained. 
Precautions: When using radioactive 
material, care should be taken to insure 
minimum radiation exposure to the pa- 
tient (i.e., by using the smallest dose of 
radioactivity consistent with safety and 
validity of data) as well as to all person- 
nel directly or indirectly involved with 
the patient. Before a test is repeated in 
the same patient, the need should be 
carefully evaluated; this is especially 
true in younger patients. 

Each elution from Technetope II (Tech- 
netium 99m) Sterile Generator should be 








assayed before use for "Tc activity and 
for the possible presence of "Mo. Matc- 
rial containing more than 5 microcuries 
of “Mo per dose of ""Tc pertechnetate 
exceeds Atomic Energy Commission lim- 
its and should not be administered. Poor 
gastrointestinal absorption of an oral 
dose of pertechnetate and resultant low 
blood radioactivity levels have been ob- 
served in the postprandial state, in seri- 
ously ill patients, and in a small number 
of normal, fasting individuals. Since per- 
technetate is concentrated by the gastric 
mucosa and the salivary glands, secre- 
tions of the digestive tract are radioactive 
and may cause artifacts on the cranial 
scan. Therefore, all possible care should 
be taken to avoid extracranial contami- 
nation, not only for the protection of pa- 
tients and of hospital personnel but also 
to avoid obtaining a falsely positive scan 
due to extracranial radiation. Any condi- 
tion which alters the blood-brain barrier 
or the normal cranial vasculature may 
cause abnormal areas of increased radio- 
activity. The brain scan with sodium per- 
technetate """Tc is therefore likely to be 
abnormal in patients with scalp contu- 
sions or acute head injuries. Following a 
craniotomy, uptake of radioactivity is 
increased throughout the operative field, 
usually for only a few weeks but in some 
instances for prolonged periods. Since 
cerebral radiographic techniques tem- 
porarily affect the blood-brain barrier, 
brain scanning with sodium pertechne- 
tate “Те should precede cerebral angi- 
ography when possible, or should be 
postponed for several days thereafter. A 
negative brain scan does not rule out the 
possibility of a lesion and should there- 
fore never be considered diagnostically 
conclusive. Because the normal vascular 
structures are more apparent on а """Tc 
pertechnetate scan than on a radiochlor- 
merodrin scan, and because the choroid 
plexus may be visible, it is particularly 
important to recognize the appearance 
of a normal brain scan when “Tc per- 
technetate is used, in order to avoid in- 
correct interpretation. 
NOTE: The Renotec Kit and the 
Tesuloid Kit were designed for use with 
the sodium pertechnetate eluate ob- 
tained from a Technetope II Sterile Gen- 
erator. It is recommended that only 
Technetope II be used as the source of 
sodium pertechnetate with the Renotec 
Kit and the Tesuloid Kit unless the user 
has demonstrated that other sources of 
"Te are consistently compatible and 
meet the standards of Technetope II. 


Medotopes 
SQUIBB 
Division of Nuclear Medicine 
New Brunswick, New Jersey 08903 


ФЕ. R. Squibb & Sons, Inc 
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ISOTOPES NEW TLD BADGE SERVICE CAN 
TELL YOU A LOT MORE ABOUT YOURSELF 





Accurately, directly and fast. 
And in biologically significant 
terms. That's because the three 
tissue-equivalent LiF discs in an 
ISOTOPES TLD Badge are cali- 
brated to tell you the precise 
dose to the skin, gonads and 
bone marrow. Then our TLD 
Readout Instrument prints out 
these dose records within a few 
minutes. No film processing, no 
checking calibration curves, no 
attempts at interpreting organ 
doses and no waiting as with 
film badges. 

But there's even more. TLD 
Badges have a very broad dose 
range, 10 mrad to 10° rads. 
Particularly significant in acci- 
dents where immediate readout 
is vital. At the same time, the 
stability of TLD Badges over long 
periods of time recommends their 





use for low risk personnel, too. 

The Badge is extremely 
rugged, unaffected by tempera- 
ture extremes, humidity, mechan- 
ical shock, light, water and most 
common solvents. 

All in all, its ease of measure- 
ment and interpretation, long 
measuring periods and fast read- 
out make savings possible for 
many categories of personnel 
whose doses are now monitored 
with film badges. 

ISOTOPES TLD Badge Service 
is at your service. However, if 
you want to set up your own TLD 
Badge System with your own 
readout capability, we can help 
you do that, too. In either case, 
call or write ISOTOPES, 50 Van 
Buren Avenue, Westwood, N.J. 
07675, (201) 664-7070. 








gi ISOTOPES 


А TELEDYNE COMPANY 
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Its probably the most expensive ciné outfit 











available today. | You cant afford not to have it. 


The price will 
open your eyes. 
But the Profexray 
ciné system will 
open new vistas. 


To begin with, it's the 
most completely automatic 

system anywhere. And because of 
that, it requires less learning time to run. 


The flexibility is fantastic. Pulsed times 
vary from 2 to 50 milliseconds, frame 
rates vary to 80, and mA varies up to 200. 
And, despite exposure factors, your KV 
is automatically regulated. 


Some of the world's most prestigious 
teaching institutions have installed the 
Profexray ciné system...not because the price 
was so high, but because the system comes by 

its price honestly. It's the most sophisticated 
cinefluorographic system available today. 
Your Profexray representative has all 

the details. 


And it won't cost all that much just to call him. 


PROFEXRAY [H 


DIVISION OF LITTON INDUSTRIES 
515 East Touhy Avenue, Des Plaines, Illinois 60018 





New Products from E-Z-EM. 


Disposable 
Barium Enema Ring 
















Use on the X-Ray table to 
catch spillage. Order 
Keeps table and floor clean. 


Use with underpad inside rin 82 
and change pad with each patient. 0 


If patient completely evacuates 
throw entire ring away, 


Ring is easily inflated. 
No objectionable X-Ray shadow. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


New Products from E-Z-EM. 


New Disposable Flexible Retention 
Cuff with Connector 


Order 









Tip is flexible. 
Bends with Patient. 
Completely smooth 
with large lumen and 
side holes. 

Cuff is securely attached 
to tip. 

Connector fits any size tubing. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, М.Ү. (516)333-8230 















Catalogue No. 






Catalogue No. 
FCRC 










New Products from E-Z-EM. 


X-Ray Wipe Giant size Antiseptic 
Germicidal Towelette 


| X-RAY WIPE 


i GIANT SIZE 


| ANTICEPTIC GERMICIDAL Order 
TOWELETTE Catalogue No. 


gsc} | 500 


А new economical, 
convenient way to clean 
and disinfect patient 
contact surfaces after 
every X-Ray examination. 
Packaged in handy 
service boxes 50 per 
box, 10 boxes per 
shipping carton. 





Available from your authorized E-2-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


New Products from E-Z-EM. 


New Disposable Flexible Retention 
Cuff with extended tubing and connector 







Order 


Catalogue No. 
FCRT 


Extra length (18”) 
of tubing with clamp 
and connector allows $ 
the cuff to be d 
disconnected from the XN 
enema bag. 4 
The patient сап go to the 
bathroom without carrying 
the enema bag with him. 










Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


Cuffs alone and cuff on conventional rigid tip also available. 


иш 
AF X Ray Films Two top-of-the-line favorites. GAF Finex® II 


polyester base film for the ultimate in image quality. It gives intensely defined images and dries be 
rocessing. For 90-second, 312 minute, 7 minute or manual processing. 

The perfect compliment to Finex Il is GAF-X® film, a 90-second film $ : 
jn polyester base that combines image integrity and short exposures. Its Liquamat 90 
built-in wide latitude makes it the all-purpose film for both soft-tissue and the color-cod 
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X-Ray Marke’ 
140 W. 51 St., New 
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and Replenisher 


val illustration of the increased 
sitometric response gained with 
Hunt Chemistry. 


The HUNT 
Sensi-Mat Control Syste 


® 
Ch || reaching beyond the limits of sensitometric response 
emis ry that competitive developers are capable of producing. Includes 
Sensi-Mat Developer and Replenisher, Premium 90/90 Developer 
and Replenisher, and Sensi-Mat Fixer and Replenisher. 


M providing simple procedure for the precise control 
quipment of the desired sensitometric standard your x-ray department establishes. 





The Hunt Sensi-Mat Control System 
expands the limits of sensitometric 
response and maintains the upper 
limits of informational content. 


Now there is no longer a need to compensate for the many 
limitations of 90-second film processing. Whether you work 

to achieve more information in soft tissue areas, more contrast, 
longer or shorter scale, more or less latitude... the precise 

results are obtainable with Hunt Sensi-Mat Developer and 
Replenisher and Hunt Premium 90/90 Developer and Replenisher. 

These results can be precisely replicated day-after-day 
in your x-ray department with the use of Hunt Sensi-Mat Control 
Equipment. 

Hunt Sensi-Mat Developer and Replenisher, 
ultra-concentrate developer, will produce more information in 
the higher density ranges, providing greater latitude in a 
radiograph as required. 


Hunt Premium 90/90 Developer and Replenisher 
(the Type Il Developer in the Sensi-Mat Chemical System), an 
ultra-concentrate, is designed to produce 90-second films at 
the lowest temperature of any competitive developer and 
produces a density graduation of the highest useful contrast 
ranges. 

Hunt Sensi-Mat Fixer and Replenisher is the 
companionfixer to developers in 
the Hunt Sensi-Mat Control йогын өр АДЕ 
Syste “fe тои the coun 





PHILIP A. HUNT CHEMICAL CORPORATION 


PALISADES PARK, NEW JERSEY * PHILIP A. HUNT COMPANY (CANADA) LTD TORONTO 
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X-RAY FACSIMILE 





To be more exact, Barosperse 
has been used in millions of 
С.І. examinations in more 
than 30 countries around the 
world. Which makes 
Barosperse the most widely 
accepted of all barium sulfate 
formulations by far. And 
with good reason. 

With Barosperse, you get 








films of unexcelled diagnos- 
tic quality and definition of 
detail. Used for upper or 
lower G.I. series, this formu- 
lation has the fluidity and 
coatability to fill in the folds 
and convolutions of the entire 
G.I. tract. The opacity to 
provide sharp, accurate, 
readable visualizations. And 
the rapid transit and flow 
necessary to speed barium 
procedures. 

Barosperse saves time on 
both preparation and proce- 





dure. It mixes with water 
and is dispersed in 20 to 30 
seconds. Barosperse requires 
minimum fluoroscopic time 
resulting in minimum radi- 
ation. Superb small bowel 
delineation is normally 
accomplished in 30 to 90 
minutes. 


Barosperse is both pleas- 
ant tasting and convenient. 
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Barosperse gets into more G.I. tracts in more countries 


Most patients readily accept 
the smooth, pleasantly flav- 
ored mixture; and both single 
dose and bulk packaging 
permit greater flexibility and 
convenience in the lab. 

So when you think of 
barium sulfate, think of the 
formulation more radiol- 





ogists and gastroenterologists 
in more than 30 countries 
use. Barosperse. 
Barosperse® (Barium 
Sulfate Formulation) is 
available in the following 
convenient packages. 
Barosperse Esophageal 
Cream in | 00-gm and 
320-gm tubes. 
The Barosperse Single 
Dose Oral Unit. 
The Barosperse Dispos- 


able Barium Enema Unit. 
The Barosperse Dispos- 

able Direct Air Contrast 

Barium Enema Unit. 
Barosperse, for bulk use, 


in 10 Ib., 25 Ib., and 100 Ib. 


drums. 
Mallinckrodt 4 


Mallinckrodt Chemical Works 
St. Louis, Missouri 63160 


А MEW LINE oF A. on 
RUTATING ANODE. AR 
THAT LAST AND CAST 











the remarkable new 


DURATRONS 
by DUNLEE 


Designed to fit most housing 


Today's X-ray department. 
More traffic. More 
sophisticated. More 
exposures per hour. 
Someone had to develop an 
X-ray tube insert to meet 
the demands of today's 
radiology. 


Dunlee did. 


Superbly engineered, the 
Dunlee Duratron 175 and 
140 rotating anode tubes 
have a high heat storage 
capacity, 175,000 H.U. on 
the 175 and 140,000 H.U. or 
the 140. Their high 
dissipation rate makes them 
applicable for all types of 
fluoroscopic, spot film and 
general radiographic service 


Specially constructed target 
(rhenium-tungsten- 
molybdenum on the Duratror 
175, enlarged solid tungsten 
on the 140) assure a tube 
life unsurpassed in the 
industry. 


Specify the X-ray tube insert 
designed for today's 
radiology. Duratron by 
Dunlee. As a new tube unit 
with its own Duratron 
housing or as a replacement 
tube in most housings. 


WARRANTY 

Dunlee's Material and 
Workmanship Warranty is 
our expression of confidenc: 
and your assurance of the 
highest production and 
inspection standards. 


Learn more about the benefits 
of the new Duratrons by Dunle 
Ask your X-ray dealer or write. 


DUNLEE CORPORATIO 


A PICKER CORPORATION SUBSIDIAF 
1023 SOUTH CERNAN DRIVE 
BELLWOOD, ILLINOIS 60104 





DIRIGON 


Universal remote controlled diagnostic table for television screening, radiography, tomography, with 


the patient in any position. 








GENERAY, Generale Radiologica S.p.A. 
Via Monte Albenza 9 
20052 MONZA, Italy. 






Distributors for the United States: 
Keleket/C.G.R. Corp. 

1603 Trapelo Road 

WALTHAM, Mass. 02154 





GE 
INNOVATION 


Answering Technic 
With Technology 


It stands to reason: the same General Electric you 

trust for quality and service, the same 

General Electric you depend on for safe, high-level 
product performance. . . that GE has put together 

a lineup of systems with so much innovation we’ve 
termed them “the answer systems.” 


That's because each is designed to help you come 
up with answers to the major problems in radiology 
today, including: 


* Need for more diagnostic information 
e Heavy and growing patient volume 

* Concern for maximum safety 

* Constantly rising health care costs 


You can see many of these GE answer systems, 
ask questions, even put them through 

their paces. They'll be at the 1970 meeting of 
RSNA in Chicago. See you there. 

General Electric Company, Medical Systems, 
Milwaukee, Wisconsin 53201. 
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The 
great .. 
visualizer 


Hypaque 50% 


sodium 
«x Sodium diatrizoate, USP 





1. Aortogram: 
Ectopic left kidney 


2. Selective Renal Arteriogram: 
Adenocarcinoma of kidney 


e 


. Aortogram: 
Dual Renal Blood Supply 


A 


. Aortogram 


л 


. Excretory Urogram 


о 


. Selective Renal Angiogram: 
Renal cyst 


To brighten your black, white, and gra 
_ World, we present these x-rays in colc 








(um E eu LL 
L & 1 E 
n. Р. 3 3 
4: 5. ГМ 6 E 


but you can expect the same precise 
black-and-white definition with 
Hypaque 5096 


sodium 


Winthrop srandot Sodium diatrizoate, USF 


Summary of Full Prescribing Information 
HYPAQUE? SODIUM (brand of sodium diatrizoate, USP) 50% Sterile Aqueous Injection (Weight/ Volume) 


EXCRETORY UROGRAPHY AND 
DRIP INFUSION PYELOGRAPHY 


Description: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodo- 
benzoate, a radiopaque medium used to delineate internal structures. 
Hypaque sodium 50 per cent contains 300 mg. iodine per ml. Contains 
cálcium disodium edetate 1:10,000 as stabilizer. Naz2CO3, NaOH, and 
HCI added to adjust pH between 6.5 and 7.5. Not for multiple dose use. 
Should be protected from strong light. 


Warning: Do not use Hypaque sodium for myelography. Injection of 
even a small amount into the subarachnoid space may produce convul- 
sions and result in fatality. 


General and Specific Precautions: Caution is advised in patients with a 
history of bronchial asthma, other allergic manifestations, or of sensi- 
tivity to iodine; these conditions represent a special risk, though not an 
absolute contraindication. To avoid or minimize possible allergic reac- 
tions, premedication with antihistamines may be considered. Benadryl® 
(brand of diphenhydramine hydrochloride) in the same syringe with 
Hypaque may result in precipitation. A test dose of contrast medium 15 
not entirely reliable. Severe reactions, including fatalities, have occurred 
with a test dose as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular disease. In 
patients with impaired renal function and cardiovascular disease, drip 
infusion pyelography imposes a sudden osmotic and sodium load which 
can precipitate congestive heart failure. Contrast media injected into 
arteries or veins can promote sickling of red cells in susceptible indi- 
viduals. In patients with reduced renal function, repeat of excretory or 
retrograde pyelography should be delayed at least 48 hours to avoid 
temporary suppression of urine. In preparation for excretory urography 
of patients with multiple myeloma, partial dehydration is not recom- 
mended, since this may predispose to the precipitation of myeloma 
protein in the kidney tubules. When thyroid function studies (PBI and 
24-hour radioiodine uptake levels) are indicated, they should be per- 
formed prior to radiographic studies or several days afterwards, to 
avoid inaccurate results. 


General and Specific Adverse Reactions: Adverse reactions, usually of 
a minor nature, have occurred in 10-14 per cent of patients who have 
received Hypaque intravenously. Reactions due to faulty technique 
include hematomas and ecchymoses, following extravasation from the 
vein, and pyrogenic reactions. Hemodynamic reactions include vaso- 
dilatation with flushing, hypotension and, rarely, vein cramp or throm- 
bophlebitis. Serious cardiovascular reactions include rare cases of Car- 
diac arrhythmias (e.g., ventricular fibrillation), shock, and cardiac 
arrest. Tránsient proteinuria may occur occasionally following the injec- 
tion of radiopaques and, rarely, oliguria and anuria have been reported 
secondary to a hypotensive reaction. Allergic reactions include asthmatic 
attacks, nasal and conjunctival symptoms, cutaneous reactions such as 
urticaria and, rarely, anaphylactic shock, sometimes with fatal out- 
come. Severe reactions may also be manifested by signs and symptoms 
relating to the respiratory system (dyspnea, cyanosis, pulmonary or 
laryngeal edema), or to the nervous system (restlessness, confusion, or 
convulsions). Other reactions include nausea, vomiting, excessive Sal- 
ivation, anxiety, headache, and dizziness. infrequently, ‘‘iodism’”’ (salivary 
gland swelling) from organic compounds appears two days after ex- 
posure and subsides by the sixth day. Reactions to drip infusion pyelog- 
raphy may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


Precautions (See a/so General Precautions): Extreme caution is advised 
in considering peripheral arteriography in patients suspected of having 
thromboangiitis obliterans (Buerger's disease). Any procedure (even 
needling or insertion of a catheter) may induce a severe arterial and/or 
venous spasm. Caution is also advisable in patients with severe isch- 
emia associated with ascending infection. 


Adverse Reactions (See a/so General Adverse Reactions): In addition to 
those listed under General Adverse Reactions, are those due to arterial 
trauma during the procedure (i.e., needling, insertion of catheter, sub- 
intimal injection, perforation, etc.) as well as to the hypertonicity or 
effect of the medium; also reported are transient arterial spasm, extra- 
vasation, hemorrhage, hematoma with tamponade, injury to nerves 
proximal to artery, thrombosis (rare in venography, if vein is irrigated 
following injection), dissecting aneurysm, arteriovenous fistula, (e.g., 
with accidental perforation of femoral artery and vein during needling), 
transient leg pain from contraction of calf muscles in femoral arteriog- 
raphy; transient hypotension after intraarterial (brachial) injection, and 
brachial plexus injury with axillary artery injections. 


CEREBRAL ANGIOGRAPHY 


Inasmuch as cerebral angiography is a highly specialized procedure re- 
quiring the use of special techniques, it is recommended that Hypaque 
sodium (brand of sodium diatrizoate) be used for this purpose only by 
persons skilled and experienced in carrying out the procedure. 


Contraindication: Carotid angiography should be avoided during the 
progressive period of a stroke because of the increased risk of cerebral 
complications. 


Precautions (See a/so General Precautions): Select patients for this pro- 
cedure with care. Use the 50 per cent solution with caution in extreme 
senility (but not old age per se), advanced arteriosclerosis, severe hy- 
pertension, and cardiac decompensation. 


The diagnostic value of the procedure, according to many authorities, 
when employed early enough in locating lesions amenable to surgery, 
may outweigh the added risk to patients who have recently experienced 
cerebral embolism or thrombosis (stroke syndrome). A small number of 


postangiographic fatalities, including progressive thrombo: 
curred in which the procedure did not appear to play ar 
with severe cerebrovascular disease may be examined | 
indirect methods of angiography. 


Care should be exercised to avoid contaminating cathete 
needles, and contrast media with glove powder or cotton fi 


Angiography is hazardous in subarachnoid hemorrhage. Int 
procedure can be hazardous because of ischemic compli 
ticularly if performed during or soon after an attack. 


Adverse Reactions (See also General Adverse Reactions) 
sources of complications are faulty technique, occlusive at 
vascular disease, repeated injections of the contrast mediz 
doses than those recommended. 


Untoward reactions are mostly mild and transient, althoug 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlet 
taneous petechiae. 


Neurologic complications: transient cerebral blindness, пє 
disorders, convulsions, coma, hemiparesis, unilateral 


visual field defects, aphasia, and respiratory difficulties. 


AORTOGRAPHY 


Precautions (See also General Precautions): Special cauti 
to avoid inadvertent intrathecal injection when using the 
technique. The incidence and severity of reactions or ‹ 
that may occur are influenced by: the care and experienc 
the procedure is performed; the amount and type of medi 
age and condition of the patient; and the premedication а! 
used. Since aortography is not without some danger, it s! 
formed only by those experienced in the technique. Wher: 
repeated injections of the solution during a single stu: 
avoided. 


Adverse Reactions (See a/so General Adverse Reactions) 
age and shutdown; neurologic complications such г 
myelitis or paraplegia; cardiovascular complications su 
cardiac arrest or failure, coronary occlusion, arterial thr 
bolism, and perforation of vessels; extravasation or hem 
the puncture site or retroperitoneal catheter perforatior 
the intestinal wall; acute pancreatitis; deaths; diffus 
petechiae; subintima! injection and aortic dissection. 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A gene 
is sometimes necessary since the method is painful. Oc 
travasation of the contrast medium from the needle into ' 
may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See also General Precautions): This ргосеа! 
used with caution in the presence of acute pancreatitis 
more than 5 to 10 mi. without undue pressure. 


Adverse Reactions (See also General Adverse Reaction: 
be attributed to injection pressure or excessive volume o 
resulting in overdistention. Such pressure may produce 
epigastric fullness, followed by moderate pain in the bac 
per abdominal quadrant, which will subside when injecti 


Some of the medium may enter the pancreatic duct and 
sient serum amylase elevation 6 to 18 hours later, witho 
effects. Pancholangitis resulting in liver abscess has t 
Occasionally, nausea, vomiting, fever, and tachycard 
observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, active or imminent; in 
part of the genital tract, including the external genital 
known or suspected. Use not advised for six months afte 
nancy, or 30 days after conization or curettement. 


Precaution (See also General Precautions): Caution st 
cised in patients with known or suspected carcinoma to 
spread of the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See a/so General Precautions): Procedure 
formed with caution on patients with blood dyscrasias, 
severe bleeding, or a spleen recently become tender an: 


Adverse Reactions (See also General Adverse Reactio! 
hemorrhage with hemoperitoneum has been reported, 
instances, hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 10 and 25. Box 
ampuls for testing sensitivity are available upon reque 
and 30 ml., rubber stoppered, boxes of 10 and 25. Vials 
ber stoppered, boxes of 10. Each vial contains sufficient 
mit withdrawal of 1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will rea 
the ampul or vial is placed in moderately hot water befo 
body temperature before injecting. 


A PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSI 
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Winthrop Laboratories, New York, N.Y. 10016 





Neo-Cholex Powder 


(high-fat meal) 


the 
high-fat meal 
that tastes like 



















Мей as a pleasant 
cherry-taspherry, 
emulsigr 


Fleet, 
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Widest Barium Line 
C. B. FLEET CO., INC., 
Lynchburg, Va. 24505 
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. або difference 
In your in vitro 
thyroid function 
tests 










1 
Now the 1 
powder is 
granulate 
more relic 
reproduci 
‚ results the 
Magnification 10x ever befor 
The new resin particles i 
Tresitope Diagnostic Ki 
vide a more effectual s 
dary binding site for t 
hormone. 

The resin uptake 
der uniformly absorbs tl 
rum-buffer solution, facil 
simplicity of test proce« 
and is a key factor in yie 
reliable, reproducible re: 

*NOTE: While the resi 
take test is a very useful | 
the evaluation of thyroid 








tion, it should not be used as 
the sole basis for such an eval- 
uation. In any patient, the clini- 
cal state is probably the best 
indication of thyroid status, 
and any laboratory test must 
be interpreted with caution 
when test results do not agree 
with clinical evidence. 

There is a Tresitope 
Diagnostic Kit to meet your 
needs. The 12-test kit contain- 
ing 10 light-resistant G@mber) 
vials of solution for serum test- 
ing, plus 2 vials for use with 
reference samples, isdesigned 
to save refrigerator space. The 
vials of radioactive test solu- 
tion are packaged separately 
and are the only parts requir- 
ing refrigeration. A handy sty- 


rofoam platform holds the 
vials. One end of the platform 
is modified to facilitate suction 
washings of the resin powder. 

The Tresitope Diagnos- 
tic Kit is also available as a 
105-test kit and a bulk vial kit. 
The 105-test kit contains 100 
light-resistant@ambenvials of 
solution for serum testing, plus 
5 vials for use with reference 
samples. The vials of radioac- 
tive test solution are packaged 
separately with these two kits 
and are the only parts requir- 
ing refrigeration. Included is a 
sufficient supply of tubes of 
resin powder and individual 
droppers for each test. 

The bulk vial kit con- 
tains a 60 ml. bottle of test so- 





lution with a sufficient number 
of plastic tubes of resin pow- 
der to perform at least 105 
tests. 

IMPORTANT 

Use appropriate radiation 
precautions in handling, iden- 
tifying and discarding all ra- 
dioactive material. Remember 
that minute amounts of radio- 
activity remain on components 
used in the test, including the 
styrofoam platform when it is 
used in performing the test, 
and particularly when the 
Tresitope Suction Method is 
used for a number of tests. 


SQUIBB 


5 
Division of Nuclear Medicine SR 
New Brunswick, № 


New Jersey 08903 


TRESITOPE DIAGNOSTIC KIT 


Resin Uptake Hit with Liothyronine I 125 Buffer Solution 


(€ E. А. Squibb & Sons, Inc. 1970 


FIGURE 1. SERIAL SCINTIPHOTOS. ANTERIOR VIEW. 








14-16 SEC. 
























8-10 SEC. 
FIGURE 2. FIGURE 3. PULMONARY DILUTION CURVES, ABNORMAL. 
AREAS-OF-INTEREST. Traced from original chart recordings for clarity of reproduction. 
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FIGURE 4. PULMONARY DILUTION CURVES, NORMAL. 















Traced from original chart recordings for clarity of reproduction. 
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Th Cardiac пупатіс Study 


A Dynamic Technique Using the Nuclear-Chicago Pho/ Gamma 
Scintillation Camera and Data-Store/Plavback System 


This study combines serial scintiphotos of the circu- 
lation of 99 technetium pertechnetate through the 
heart and lungs, photographed from the Pho/Gamma 
Scintillation Camera, with a time-concentration curve 
of the pulmonary circulatory dynamics using the 
Data-Store/Playback Accessory and a dual-channel 
ratemeter/dual-pen chart recorder. 


SETTING UP. The patient is positioned beneath the 
Pho/Gamma detector so that the heart and lungs are 
included within the field of view. For adults, a central 
venous catheter is inserted and the tip is advanced 
to the superior vena cava. For children, a percutane- 
ous femoral venous puncture is performed. 


ISOTOPE AND DOSE. 50 microcuries/Ib. of ?ЭтТс 
pertechnetate are injected as a bolus. This is followed 
by a sterile saline "flush." It is imperative that the 
tracer be administered as a bolus for proper interpre- 
tation of the pulmonary dilution curve. 


DATA ACCUMULATION. Since the ??"Tc pertechne- 
tate is injected so close to the heart, serial hand- 
pulled scintiphotos are started immediately. Each 
exposure is for 1-2 seconds and no more than eight 
films are necessary. Alternatively, the automatic- 
sequencing 35mm camera may be used to obtain 
precisely timed sequential images. 

The Data-Store/Playback Accessory plays an im- 
portant role in the examination. The entire sequence 
is recorded in a high-resolution digital format (256 x 
256 matrix) on the magnetic tape recording system. 
Subsequent replay of the tape allows reconstitution 
of the serial images at any desired frame rate and 
permits correction of film exposure factors to provide 
excellent scintiphotos. The study may be viewed on 
the system's variable-persistence oscilloscope dur- 
ing both original recording and upon tape replay. 

The pulmonary dilution curves are obtained by 
choosing two separate areas-of-interest, one corres- 
ponding to the right lung field, the other to the left 
lung field. With this system's variable controls, these 
areas-of-interest may be rectangular or oval in shape. 
It is important, however, that these areas-of-interest 
correspond only to the lung fields, and no portion of 
the heart or great vessels should be included. Time- 
activity curves are generated with the dual ratemeter/ 
recorder with a time constant of 0.5 seconds and a 
chart speed of 12 inches/minute. 


@, 


An exchange of information on topics 


CASE HISTORY. The clinical study on the opposite 
page is that of a seven-year-old child suspected of 
having a small left-to-right intercardiac shunt based 
on the characteristics of a systolic murmur. The child 
was not cyanotic. Following the diagnostic nuclear- 
medicine procedure, the patient was catheterized. A 
ventricular septal defect with a 1.2-to-1 left-to-right 
shunt was revealed as determined by standard dye 
dilution curves. In addition, there was a supervalvular 
obstruction of the pulmonary artery. Systemic pres- 
sures were observed in the right ventricle suggesting 
the diagnosis of an "Acyanotic Tetralogy of Fallot.” 


EVALUATION. The serial two-second images (Fig. 1) 
were produced upon replay of the Data-Store/Play- 
back Accessory. The bolus of ??"Tc pertechnetate is 
clearly seen in the inferior vena cava (0-2 sec.), having 
been injected into the right femoral vein. The tracer, 
thereafter, flows into the right atrium (2-4 sec.), then 
into the right ventricle and out through the pulmonary 
artery into both lung fields (4-6 sec.). Later frames 
show the return of the tracer to the left atrium, the left 
ventricle, and then out the aorta. 

The pulmonary dilution curves were produced by 
adjusting the area-of-interest controls of the Data- 
Store/Playback Accessory, causing the areas-of- 
interest to correspond to the right and left lungs as 
indicated by the intensified areas seen on the repre- 
sentative scintiphoto (Fig. 2). The resulting pulmonary 
dilution curves (Fig. 3) show a rapid rise in count rate 
to a peak count rate С, at time Т,. Т, - To is the inter- 
val from time of rise onset to time of peak activity. 
At time Т, (Ta - Т, = Т, - To), count rate C, is deter- 
mined from the curve. As shown, С, is 50-54% 
(C;/C,) of count rate C,. These curves are abnormal 
and suggest the possibility of a left-to-right shunt. 
Normally, C./C, is less than 40% as shown by normal 
curves (Fig. 4). 


CONCLUSIONS. The diagnosis of a left-to-right 
shunt was confirmed in this case, both at cardiac 
catheterization and at surgery. 

An abnormal pulmonary dilution curve, it should be 
noted, does not indicate the anatomical location of 
the defect, nor does it indicate the severity of the 
left-to-right shunt. This cardiac dynamic study should 
be considered only as a screening procedure. In the 
event of an abnormal radionuclide pulmonary dilution 
curve, further diagnostic procedures are indicated. 
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which has more than a passing interest iri 


related to nuclear medicine, sponsored by NUCLEAR-CHICAGO the field and the people who work in it. 
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General Electric introduc: 
the first fully portable, 
ultra-sensitive 

nuclear counting system. 
And, it’s under $3,000. 


The NUCLE EYE™ Monitor. 


This new system can count low-energy radiations 

in vivo you couldn't count before—at remarkably 
"low background levels. An advanced solid-state 

“Proportional Counter” makes it possible. 


You can now think of using '#I for organ scanning, 
for example. For the first time, use low-energy 
emitting isotopes like *S, *Fe and “Ca in in vivo 
experimental work. X-ray fluorescence scanning 
and analysis. Tumor detection and measurement 
of tumor dynamics. Detection of Fe X-rays in 
blood measurements and * Cr X-rays in spleen 
scanning. Carbon-14 research. 


A patient's body heat creates no problem. The 
NUCLE EYE Monitor maintains its unique low- 
background counting capability from room 
temperature to 85°C. Without cooling. 





The eight-pound NUCLE EYE Monitor is fully portable 


: А а 5 —take it with you from laboratory to laboratory and 
Want more information about this new system? even to patient bedside. Nickel-cadmium batteries 


Write Space Technology Products, P.O. Box 8439, give five hours of continuous operation before 
Philadelphia, Pa. 19101. Or phone (215) 962-8300. recharging. 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 


tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate =" costas: , 
sodium acetrizoate 0.53 g and 


visualization. жеме lidone 0.23 
Contraindications: Contraindications to hysterosalpingography include the роууїпуруггопеопе ч 8 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient’s history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY O8869 





The Picker 
Dynacamera 2: 


The scintillation camera which permits the selection 
of dual regions of interest and simultaneously 
displays count rate vs. time and total integrated 
counts in both regions. 


(We wouldnt settle for less. Why should you?) 





-~ tote OR L 14 
AD „4 > One ey Lt 
Please speak t ur local Picker technical representative for the complete stor 
Or write Picke (Ме al Products Division, 595 Miner Road. Cleveland, Ohi 44 143 K R 


The “single source responsibility” company. 


Soon, patients at 49 hospitals 
will respond to the visible sign 
of progress in radiotherapy. 





This 4 million volt linear accelerator makes even 
mantle treatments quick and convenient. Thanks to 
field sizes up to 44x44 cm. at 110 cms., and outputs 
to 350 rads per minute at 80 cm. 

Set up time is dramatically reduced for even the 
most involved treatment plans. Innovative and easily 
handled accessories like the shadow tray or the 
wedge filter lock into the head in a matter of seconds. 
The completely motorized treatment couch works 
smoothly into all set ups, from the smallest head and 
neck portal on a child to the largest mantle field on a 
six-footer. 

These features combine to let you accommodate 
as many as 80 patients а day... patients that can be 
assured of receiving the most advanced radiation 
treatment in use today. Twenty-five Clinac 4's are in 
service . Twenty-four more are scheduled for instal- 
lation. The response is growing. 


Clinac 4—the visible sign of progress in radiotherapy. 


For further information contact 
Varian Radiation, 611 Hansen Way, 
Palo Alto, California 94303; 

St. Louis, Missouri 63124; Houston, 
Texas 77027; Springfield, N.J. 07081; 


Varian, A.G., Zug, Switzerland. varian 


radiation 
division 


Clinac’ 4 simplifies the setup. 





z-——m NEW! DIAGNOSTIC 
X-RAY EQUIPMENT 
PERFORMANCE KIT 


>\ Contains all the test equipment for checking 
e the operation of diagnostic x-ray machines 







= | This simple, low-cost, portable kit makes it easy for 
you to check your x-ray machines to make sure that 
you, your personnel and your patients are not being 
оуег-ехроѕеа. 


Determines 

ш Table-Top Radiation of Fluoroscopic and m Half-Value Layer. 
Image-Intensifier Equipment. ш Personal Exposure... and many 

и Stray (Scattered) Radiation. other tests. 


Ideal for training residents and technicians. 


For complete details, write for Bulletin 69-C 


NUCLEAR ASSOCIATES, INC. 
35 URBAN AVENUE, WESTBURY, NEW YORK 11590, PHONE (516) 333-9344 


High Performance Film Viewing А, 
Fits any 2" X 2” 


with : 
PHAROS "CURTAINED" ILLUMINATORS | Viewer or Maec 
Instant field collimation of any section and size 
of 17 in. x 17 in. viewing area with light intensity 


adjustable to case and area density. 














TYPICAL RELEASES 
SOME SPEM ATIONS OF LIVER SCANNING 
ЯТ. ИШЕК LSS aa a RSS Aa es. $19.00 
5-2A BOECK'S SARCOID .. ЕЗ SHdBs „онаа $19.00 
by E. L, Jenkinson, M.D., Dir. Dept. Radio., St, Lukes 
Hosp., Chicago, IN 
10 SMOKING AND DISE ASE CORRELATION OF RA 
DIOLOGICAL FINDINGS . 90 slides ....... $19.00 
by John W. Turner, М.В. Spring zfleld, Mass 
ss i ON UMOR : sl = $20.00 
AUTOMATIC” Push-button operated with motor- 3A i Dens PE adi logy cand "Orthope »pedie Surgery, Temple 
ized curtains and stepless light intensity control. Univ. Med. Ctr., Philadelphia, Pa 
"CLASSIC" Manually operated "Curtained" Illu- ORDER DIRECT. For other series ask for catalog B 


minator with adjustable light intensity. 


“HI-INTENSITY” Brightness controlled "Curtained" 
Illuminator with extra light power. 


MEDICAL FILM SLIDE DIVISION 





MICRO X-RAY RECORDER, INC. 


PHAROS == FOR ADDITIONAL INFORMATION = ETEN 
Contact your X-ray Supply Company or 3755 W. Lawrence Ы Chicago, Ill. 


== VIEWING PHAROS VIEWING EQUIPMENT. 
EQUIPMENT == зг MYRTLE AVE., FORT LEE, N.J. 07024 





Graphic’! To test, to “see” and 
to learn what goes on 


Dynamic"! inside the patient! 
Logic’! 





Announcing 


Graphic... 





...8 New Speed! 
concept Portability! 
in scanners! Simplicity of Operation! 


Scan speed ranges to 1,000 cm./min. 


. variable from 10 to 1,000 cm./minute with appropriate fixed 
index level. 1,000 cm. minute makes it the fastest scanner available. 
Portal to portal patient time may be less with some studies than 
with camera devices. 


Portable 


. . System is readily portable and can be easily moved on its 5" 
casters. Will fit through any standard door opening. It is the only 
scanner that can easily be taken right to the patient in his hospital bed. 


Simple to operate 


. . . technician can master scanner operation within 30 minutes. 
Remote control for detector positioning. Detector angle may 
be adjusted 360°. 


Scan area 17” either way 


... 17" x 14" in either direction. Allows for easier patient set-up to 
scan large lung fields, liver, spleen, etc. Can scan 17" laterally or 
horizontally (important in obese patients). Uses standard 14" x 17" 
x-ray film. 


Convertible 


. . . the Graphic is available with either a 3" or a 5" detector head. 
Can be converted easily in the hospital from a 3" to a 5" scanner. 


Versatile 


. . . five levels of contrast enhancement including digital mode and 
six levels of background erase. 


Integrated circuitry 


. . allows fast, reliable photoscans in the shortest possible time 
with less instrument down time. 
Ask about Abbott's unique service concept! 


TM—Trademark. 


007228 


Announcing 


Dynaniic... 





...to study the 
life systems! 


Four chart speeds 


‚.. 0.1 millimeter/second, 1.0 millimeter/second, 10 millimeters/ 
second, and 20 millimeters/second which are keyed to the 

circulation times relating to dynamic function studies of the important 
organs of the body. Included are the brain, lungs, heart, and kidneys. 


Digital 
. .. the Dynamic system is entirely digital in operation. 


*Foldover" capability 


. . . this unique feature of the strip chart recorder assures you that no 
data will be lost. A Dynamic exclusive. 


Heated stylus 


... n each of the strip chart recorders eliminates the messy chore of 
ink changing. This prevents blurred information as well as smudged 
fingers. 


Choice 


. . . Of one, two, and three detector systems. 1.5 x 1.5 inch sodium 
iodide detectors mounted on electrically operated arms. This modular 
concept allows you to add on as your needs expand. 


Logic... ...for in vitro and 


in vivo tests! 






i 
i 


Radioisotope tests 


. . . including T-3, T-4, thyroid uptake*, hepatic uptake*, plasma 
volume, fecal Rose Bengal excretion, iron binding, fat absorption, 
and placenta localization*. 


Speed of electronics 


... count and display in excess of 15,000,000 counts per minute. 


Solid state integrated circuitry 


. . . assures higher reliability; less down time. 


Simple to operate 


... minimum of controls with Direct Ratio Readout in %. 


Choice of 3 models 


... 101 and 111 have spectrometer and well in one instrument. 
The 121 has an external well. 


Fast service 


. . with easy-to-use service manual; replacement boards in 24 hours. 
"There's no waiting for servicemen. 


Modular concept 
.. . With built-in versatility. Protect your investment by adding 
components as the need arises. 


*May be done by adding medical stand, external probe (shield and collimator). 


The Full Line Nuclear Medical Instrument Company 
ABBOTT LABORATORIES North Chicago, Illinois 60064 


Nuclear Instruments You Can Count On 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 
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60 seconds gets it ready and 
O seconds gets it gone. 


(The Picker Rapidfil™ disposable enema system with Місгорадие?°) 


Snap closure: 
opens easily for 
filling, closes 
securely, doesn’t 
leak. 


Retrograde filling 
system also 
ЕТЕТ е ЕА 


Tough, tough heavy 
gauge vinyl bag: 
takes abuse without 
Іеакіпо ог ќеагіпд. 


Another thoughtful 
feature: bag 
impregnated with a 
pleasant masking 
scent. 


Liquid level easily 
visible. 


Spring metal 
positive control 
pinch-off. 


— 


Centered support 
hole: easy to hang, 
automatically 
balanced. 


3000+ cc capacity 
with helpful 500 cc 
ЛЕДЕ 


Wide choice of 
disposable 
enema tips. 


Pre-filled with 
Micropaque® USP 
barium sulfate 
formulation. 
Defines mucosal 
patterns by coating 
rather than filling 
colon. 


The Picker Rapidfil™ disposable enema system with Micropaque® is a simple-to-use, 
predictably dependable system which eliminates several problems: the risk of contamination 
and the cost and unpleasantness of cleaning. Ask your Picker representative for a sample, or 
write Picker Medical Products Division (Dept. L), 595 Miner Road, Cleveland, Ohio 44143. 


The “single source responsibility” company. 
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Puck for magnificat T j echpigu e, only one of man applications 
= LB C iK A film changer and E 
film magazine in one \ ® 


ELEMA-SCHONANDER, INC. = 699 LIVELY BLVD. @ ELK GROVE VILLAGE, ILL. 60007 в (312) 593-6770 





Ine Iri-spiral S1HAIUIIAI IL 
sets the new criteria i in high precisio 
` lemegrapehy ( 





Like 


1. The shortest possible exposure time 
for each individual exposure. 


2. The shortest possible duration for 
the complete tomographic examination. 


3. The most efficient blurring capabilities. 


^. existing machines. Оп top of all 
this, it is an excellent table for 
conventional Bucky radiograph! 
with tube centered 90? or ang 
in any direction and even for 
stereo radiography. 


1. The Keleket/CGR Stratomatic 
gives you push button selection 
of three motions: 


e linear, fully orientable, down 
to 0.25 seconds 

e circular (any angle from 0° to 
20°, plus 30° and 45°) down 
to 1.5 seconds 

e tri-spiral, 1,080° sweep, 45/12°, 
down to 3 seconds 


2. The Keleket/CGR Stratomatic 
is fully automatic, remote 
controlled, fool proof. No retakes. 
Up to 12 exposures on a 10 x 12” 
film in as little as 2Y2 minutes. 


See for yourself. The 
Keleket/CGR Stratomatic will b: 
on display at the forthcoming 
RSNA Meeting. 


In the meantime, write for 
further information. 





3. The Keleket/CGR Stratomatic, 
with tri-spiral motion, has a 
blurring factor of 7.5X ... 5096 
better (more homogenous) than 





WALTHAM, MASSACHUSETTS 02154 { Сэ = 
Medical X-ray Equipment e Accessories and Supplies 








Over 1000 examinations 
by 18 investigators prove 
the efficacy of 

drip infusion pyelography 


RENOGRAFIN-DIP 


Meglumine Diatrizoate Injection U.S.P 
(30%-For Drip Infusion Pyelography) 


The diagnostic effectiveness of drip infusion pyelography has been 
established in over 1000 radiologic examinations of individual patients 
by 18 independent investigators. 

In a composite of the 1,062 patients studied and reported upon, 87% 
showed excellent to good urograms. In these studies, 728 patients 
received a 1:1 dilution of a 6096 solution of meglumine diatrizoate, and 
334 received the ready-to-use 30% solution. 


These studies also showed that not only are dense nephrograms obtained 
with the drip infusion pyelography procedure, but satisfactory cystograms 
are also provided. In addition, pictures of the ureter were definitive — 
usually with complete visualization on one film. 

Drip infusion pyelography was used successfully even in cases with 
various degrees of azotemia—and in many instances was shown to avoid 
the need for retrograde pyelography. 

Better visualization 

Improvement over regular І.У. pyelography was shown specifically in 
89.5% of 180 cases by 8 of the 18 investigators." 


Adverse reactions 

Adverse reactions were generally mild and occurred in 6.7% of the 
cases. The most frequent reactions were nausea and urticaria (see brief 
summary on next page). (All Renografin solutions used were equivalent 
to 30% concentration.) 

A convenient bottle 

The bottle containing Renografin-DIP is calibrated, to make dosage 
measurement easy. It has a standard screw-neck that accommodates all 
the usual attachments. It will take any top—screw-top, needle or spike. 
Drip infusion pyelography is a simple, reliable, and relatively safe proce- 
dure for diagnosis of urologic disease process. Use Renografin-DIP 
whenever drip infusion pyelography is indicated. 


1. Data on file at The Squibb Institute for Medical Research. 
See next page for brief summary. 


Whenever 
drip mon 
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RENOGRAFIN-DIP 


DE Diatrizoate Injection U.S.P 
30%.Еог Drip Infusion Pyelography) 


Renografin-DIP® (Meglumine Diatrizoate Injection U.S.P.) 
for drip infusion pyelography provides a sterile, aqueous 
solution of 30% meglumine diatrizoate which contains ap- 
proximately 14% (42.3 grams per 300 cc.) bound iodine 
and 0.04% disodium edetate as a sequestering agent. 
The solution contains approximately 0.054 mg. (0.002 
mEq.) sodium per cc. (16.2 mg. per 300 сс.). 
Contraindications: Contraindicated in persons hypersen- 
sitive to salts of diatrizoic acid. Urography is contraindi- 
cated in patients with anuria. 

Warnings: A definite risk exists with the use of contrast 
agents in excretion urography in patients with multiple 
myeloma. There has been anuria with progressive ure- 
mia, renal failure and death. This risk of the procedure 
in these patients is not a contraindication; however, 
partial dehydration in preparation for study is not rec- 
ommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including 
dialysis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 40 be- 
fore undertaking urographic procedures. 

In cases of known or suspected pheochromocytoma, if 
the physician feels that the possible benefits outweigh the 
considered risks, radiopaque materials should be admin- 
istered with extreme caution; however, an absolute mini- 
mum of material should be injected, the blood pressure 
should be assessed throughout the procedure, and mea- 
sures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous 
individuals when injected I.V. or intra-arterially. Although 
a history of sensitivity to iodine per se or to other contrast 
media is not an absolute contraindication, administration 
of meglumine diatrizoate requires extreme caution in such 
cases. Meglumine diatrizoate should be used in pregnani 
patients only when the physician deems its use essential 
to the welfare of the patient since safe use during preg- 
nancy has not been established. Perform thyroid function 
tests prior to administration of meglumine diatrizoate since 
iodine-containing contrast agents may alter the test results. 
Perform urography with extreme caution in persons with 
severe concomitant hepatic and renal disease. 
Precautions: Diagnostic procedures involving use of con- 
trast agents should be performed under the direction of 
personnel with prerequisite training and a thorough knowl- 
edge of the particular procedure. Appropriate facilities 
should be available for coping with situations which may 
arise as a result of the procedure and for emergency treat- 
ment of severe reactions to the contrast agent itself; com- 
petent personnel and emergency facilities should be 
available for at least 30 to 60 minutes after I.V. administra- 
tion since delayed reactions have been known to occur. 
These severe life-threatening reactions suggest hypersen- 








sitivity to the contrast agent. A personal or family histor 
of asthma or allergy or a history of a previous reaction to 
contrast agent warrants special attention and may predic 
more accurately than pretesting the likelihood of a reactiom 
although not the type nor severity of the reaction in the ins 
dividual. The value of any pretest is questionable. Th 
pretest most performed is the slow injection of 0.5—1.0 cc 
of the preparation which may be given through the need! 
to be used for the full dose. If no reaction occurs within 1 
minutes, the full dose may be given; however, this does nc 
preclude tne possibility of reaction. Should the test dos 
produce an untoward response, the necessity for continu: 
ing the examination should be reevaluated. If deemed es 
sential, examination should proceed with all possibl 
caution. In rare instances, reaction to the test dose may b: 
extremely severe; therefore, close observation and facil 
ities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients wit 
liver dysfunction who were given oral cholecystographi- 
agents followed by urographic agents; therefore, if known 
or suspected hepatic or biliary disorder exists, administra 
tion of meglumine diatrizoate should be postponed follow 
ing the ingestion of cholecystographic agents. Conside 
the functional ability of the kidneys before injecting meglu 
mine diatrizoate. 

The recommended rate of infusion should not be ex 
ceeded. The diuretic effect of the drip infusion procedure 
may hinder an assessment of residual urine in the bladder 
Adequate visualization may be difficult or impossible ir 
uremic patients or others with severely impaired rena 
function (see Contraindications). 

Adverse Reactions: Reactions most frequently encoun 
tered with drip infusion pyelography are nausea and urti 
caria. Chills, metallic taste, vomiting, dizziness, a rise o 
fall in blood pressure, itching, flushing, or generalized feel- 
ing of warmth, sneezing, etc. may occur and, rarely, may 
be severe enough to require discontinuation of dosage 
Severe reactions which may require emergency measures 
(see Precautions) are a possibility and include cardiovas- 
cular reaction characterized by peripheral vasodilatatior 
with hypotension and reflex tachycardia, dyspnea, confu- 
sion, and cyanosis progressing to unconsciousness. Ar 
allergic-like reaction ranging from rhinitis or angioneurotic 
edema to laryngeal or bronchial spasm or anaphylactoic 
shock may occur. Temporary renal shutdown or othei 
nephropathy may occur. Intravenous injection of meglu 
mine ciatrizoate in a more concentrated formulation has 
produced a few instances of a burning or stinging sensa: 
tion and of venospasm or venous pain. 

Supply: Bottles of 300 сс. ©e. xr. souise a sons, inc. 1970 
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FRONTIERS: 
Philips. Programmed Radiographic Systems 
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Photo by Erich Hartmann Magnum Photos 


PROGRAMMED RADIOGRAPHY: A BOLD CONCEPT 


Five years ago it was ahead of its time! We introduced the Super 100 U.C., a routine radiographic 
system developed along “automated” lines. Some professionals couldn’t see the sense of it—until 
increased patient loads began to overwhelm radiology departments...until x-ray costs began to 
skyrocket...until the shortage of personnel, floor space, and time became acute. Now, the Philips 
concept of programmed systems is recognized by radiologists and technologists alike as an im- 
portant step toward solving many problems faced in hospital radiology departments. 


Today, the Philips Super 100 CP (Cinepulse) expands the application of this concept to include 
image intensifier procedures. This unit is part of a system specially built to simplify, speed up and 
standardize image intensifier techniques. Hundreds of procedures — routine and special — are 
improved by programming complicated factors involved in photo fluorographic, TV fluoroscopic, 
and cineradiographic techniques. 


This infinitely expandable concept, as realized in practical hardware engineering and installation 
design, provides the following features: 
= Techniques are programmed under your supervision and to your specifica- 
tions, thus each installation is personalized. 


= Pushbutton technique selections provide automatic programs. 


= Eliminates factor selection, technique charts, tube centering, collimator 
adjustment and FFD adjustment. 


m Automatic collimation of beam size to film size. 

= Automatic density control. 

= Optimum tube loading assures the shortest possible exposure times. 
® Minimum space requirements. 


If your case load is expanding and you need to free your personnel to handle more sophisticated 
special procedures, call your Philips Dealer, he'll help you out. 


PHILIPS 


PHILIPS MEDICAL SYSTEMS, INC. 
A NORTH AMERICAN PHILIPS COMPANY 








100 East 42nd Street, New York, N. Y. 10017 


Nutcida IICA -N V Philine e Findhaven The Netherlande 


DOES YOUR NUCLEAR MEDICINE 
LAB HAVE THESE CONVENIENCES? 


LEAD-LINED 
REFRIGERATORS 


For radiopharmaceuticals, tagged biological and other 
radioactive materials requiring low-temperature 
storage. Completely lead-lined, 1/8” thick. Key-lock 
prevents unauthorized access. 


53-350 Lead-Lined Refrigerator, 2 cubic ft. Only 20" —- ү КТ 
high x 20” wide x 23” deep. Compact enough "E ы 
to fit on or below a lab bench $425.00* سے‎ 


53-375 Lead-Lined Refrigerator, 5 cubic ft., with 1/3 
cu. ft. freezer compartment. 34” high x 19” 
wide x 23” deep $595.00* 


PROTECTIVE 
LEAD BARRIER 


Eliminate radiation to your body or face while milking 53-375 Lead-Lined 
a Tc-99" generator or handling any other radioactive Refrigerator 
material. Most generators provide enough shielding 
for the generated activity but not for the setting-up 
process (e.g., energetic Mo-99 gamma radiation to the 
face, at 3 feet from a generator, can be as high as 35 
mR/hr). All exposure is stopped by a 12" x 12" x 1/2" 
lead shield and a 12"x24" lead-glass sheet (4.8 gm/cc). 


56-600 Protective Lead Barrier $275.00* 


NUCLI-FOAM HEAD 
POSITIONERS 


For positive, comfortable immobilizing of a patient’s 56-600 
head during nuclear scanning. Made of washable poly- Protective Lead Barrier 
urethane foam. Lighter and easier to use than other 

cumbersome devices. Two instant-adjust straps hold 

patient’s head and block of foam snugly against an 

aluminum base. Set of 4 Positioners includes adult and 

child sizes (one each for lateral and A.P. positions). 


17-400 Nucli-Foam Head Positioners 


IMMEDIATE DELIVERY 


Also send for NEW CATALOG 70-C 17-400 Nucli-Foam Head Positioners 
Contains a complete line of Nuclear and X-Ray accessories 


NUCLEAR ASSOCIATES, INC. < 


35C URBAN AVENUE, WESTBURY, N.Y, 11590, PHONE (516) 333-9344 


*Plus shipping charges 
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Westinghouse moves fluoroscopy 
to the bedside 
with this mobile TV system. 
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WHEN YOUR SPECIALTY IS ROENTGENOLOGY 





17 Books Selected from the Thomas 
Catalog of over 2225 Titles... 


L1 





ROENTGEN DIAGNOSIS OF RHEUMATOID 
ARTHRITIS by David L. Berens and Ru-Kan 
Lin, both of Buffalo General Hospital. Foreword 


by L. Maxwell Lockie. '69, 352 pp. (7 x 10), 
350 il., 20 tables, $25.50 
MEDICAL RADIOGRAPHIC TECHNIC (3rd 


Ed., 3rd Ptg.). Rewritten by William L. Bloom, 
Jr., John L. Hollenbach, and James A. Morgan, 
all of the Technical Service X-Ray Dept., Gen- 
eral Electric Company, Milwaukee. '69, 368 рр: 
(7 x 10), 510 il., 7 tables, $11.00 


BONE TUMORS: General Aspects and Data on 
3,987 Cases (2nd Ed., 2nd Ptg.) by David C. 
Dahlin, Mayo Clinic, Rochester, Minnesota. "10, 
296 pp. (8% x 11), 572 il, 5 tables, $18.00 


RADIOGRAPHY OF INFANTS AND CHIL- 
DREN (2nd Ed.) by Donald B. Darling, Tufts 
Univ. School of Medicine. Foreword by John 
Caffey. (4 Contributors) "70, about 184 pp. (9 
x 12), 591 il., 81 tables 


ATLAS OF ROENTGEN ANATOMY OF THE 
SKULL (Rev. 3rd Ptg.) by Lewis E. Etter, 
Univ. of Pittsburgh. "T0, 232 pp. (8% LL); 
239 il, $24.75 


‚1 GLOSSARY OF WORDS AND PHRASES USED 


IN RADIOLOGY, NUCLEAR MEDICINE AND 
ULTRASOUND (2nd Ed.). Prepared from vari- 
ous sources for Medical Secretaries, X-ray Tech- 
nicians, Medical Students and Residents in Radi- 
ology by Lewis E. Etter. Unir. of Pittsburgh. 
With a section on "Suggested Terminology For 
Roentgenological Reports” devised by Doctors 
Fisher, Bovard, and Bacon for the Pennsylvania 
Radiological Society. Foreword by Patricia War- 
chock. "70, 384 pp. (6% х 9%), 7 il, $22.50 


THE PHARYNGOESOPHAGEAL SPHINCTER 
by Costantino Zaino, New York Univ. Medical 
Center; Harold G. Jacobson, Montefiore Hospital 
and Medical Center; Harold Lepow, Albert Ein- 
stein College of Medicine; and Cahit H. Ozturk, 
Neillsville Memorial Hospital, Wisconsin. "70, 224 
pp. 177 il, 15 tables, $18.50 


THE EARLIER GAIN AND THE LATER LOSS 
OF CORTICAL BONE: In Nutritional Perspec- 
tive by Stanley M. Garn, Univ. of Michigan, Ann 
Arbor, 70, 168 pp. (6% x 9%), 35 iL, 51 tables, 
$12.00 


LI 


О 


PULMONARY INVESTIGATION WITH RADI- 
ONUCLIDES: First Annual Nuclear Medicine 
Seminar compiled and edited by Albert J. Gilson 
and William М. Smoak, Ш, both of Univ. of 
Miami School of Medicine. (27 Contributors) "70, 
392 pp. (6% x 9%), 197 il, 12 tables, $21.50 


| USE AND INTERPRETATION OF THE LUNG 


SCAN by Fred S. Mishkin and Richard E. Bra- 
shear, both of Indiana Univ. Medical Center, In- 
dianapolis. ’70, about 168 pp. (6% x 9%), 191 
il., 2 tables 


› 


MUCOUS AND SALIVARY GLAND TUMOURS 
by Sameer Rafla Demetrious, Winnipeg General 
Hospital, Manitoba, Canada. 70, 296 pp. 70 il, 
80 tables, $17.50 


ENVIRONMENTAL SURVEILLANCE IN THE 
VICINITY OF NUCLEAR FACILITIES. Pro- 
ceedings of a Symposium Sponsored by the Health 
Physics Society edited by William C. Reinig, 
E. I. du Pont de Nemours and Company, Aiken, 
South Carolina. (82 Contributors) "70, 480 рр. 
(7 x 10), 118 il., 106 tables, $29.00 


INDICATIONS AND ALTERNATIVES IN X- 
RAY DIAGNOSIS by Melvyn H. Schreiber, Univ. 
of Texas Medical Branch, Galveston. 70, 128 
pp., $4.50 


THE FUNDAMENTALS OF X-RAY AND RA- 
DIUM PHYSICS (4th Ed., 8th Ptg.) by Joseph 
Selman, Univ. of Texas, Tyler. "70, 498 pp., 306 
il., 16 tables, $10.50 


RECENT ADVANCES IN THE STUDY OF 
CEREBRAL CIRCULATION: Transactions of a 
Round Table Discussion Sponsored by the VIII 
Symposium Neuroradiologicum, Paris, and by 
International Brain Research Organization 
(IBRO) edited by Juan M. Taveras, Herman 
Fischgold and Domenico Dilenge. (35 Contribu- 
tors) "T0, 216 pp. (7 x 10), 146 iL, 9 tables, 
$18.00 


RADIONUCLIDE APPLICATIONS IN NEUR- 
OLOGY AND NEUROSURGERY edited by Yen 
Wang, Univ. of Pittsburgh School of Medicine, 
and Pietro Paoletti, Univ. of Milano, Milan, Italy. 
(25 Contributors) "70, 376 pp. (7 10), 215 
il, 44 tables, $27.50 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE 
AND PROCESSING (2nd Ed., 7th Ptg.) by 
Arthur Fuchs, Rochester, New York. "70, 304 рр. 
(7 х 10), 600 il., $12.00 


kkk 


CHARLES C THOMAS « PUBLISHER 


301-327 East 
Lawrence Avenue 


SPRINGFIELD « ILLINOIS 62703 


THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 





VoL. 110 


NOVEMBER, 1970 





PNEUMONIA OF ATYPICAL MEASLES* 
RESIDUAL NODULAR LESIONS 


By LIONEL №. YOUNG, M.D.,t{ DAVID I. SMITH, М.Р.,{ and 
LOWELL A. GLASGOW, M.D.t§ 


ROCHESTER, NEW YORK 


HILDREN who have been immunized 

with inactivated virus vaccine may de- 
velop an atypical measles illness when ex- 
posed to "wild" measles virus.” = This 
atypical form of measles is characterized 
by a 2 to 3 day prodrome of high fever, 
cough, headache, myalgia, and abdominal 
pain, followed usually by a peripheral macu- 
lopapular rash on the limbs including the 
palms and soles (Fig. 1,7). The rash spreads 
centripetally (Fig. 18), may become vesic- 
ular and petechial, and often is pruritic. 
Limb edema is frequently present. Moder- 
ate eosinophilia may occur. Pneumonia, 
heralded by cough and suggested by phys- 
ical signs is confirmed by roentgenography 
which usually also demonstrates hilar 
lymphadenopathy and pleural effusion.’ 
Our interest in this illness was stimulated 
by Cases 1 and m (summarized below) 
which suggest a nodular pulmonary re- 
siduum to the pneumonia. Case п indicates 


that the illness may occur with pneumonia 
but without skin rash. 


REPORT OF CASES 


Case 1. S. B. (SMH 65-04-87). This 9 year 
old girl was admitted by her physician to 
Strong Memorial Hospital on January 9, 1967 
following 2 days of 104° К. fever, abdominal 
pain, anorexia, vomiting, and dry cough. She 
developed a maculopapular rash on her limbs 
and had dullness and absent breath sounds over 
her left chest. Roentgenograms showed left 
lower lobe segmental pneumonia, left sub- 
pulmonary pleural fluid, and left hilar lymph- 
adenopathy (Fig. 2, Æ and B). The rash spread 
centripetally to the trunk and neck and its 
character changed during the course of the 
illness with the appearance of vesicles and later 
petechiae (Fig. 3, Æ and B). The erythrocyte 
sedimentation rate was 37 mm./hr. and a 7 
per cent eosinophilia was noted by differential 
count of the blood smear. Urinalysis, stool 
examination, Tine test and Proteus OX-19 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D.C., September 30-October 3, 


1969, as the Award Paper of The Society for Pediatric Radiology. 


From the Department of Radiology,t Department of Pediatrics, and Department of Microbiology,$ University of Rochester 


Medical Center, Rochester, New York. 
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Ist DAY OF RASH 


MACULOPAPULAR 


L. W. Young, D. I. Smith and L. A. Glasgow 
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3rd DAY OF RASH 


MACULOPAPULAR 
VESICULAR AND PETECHIAL 


Fic. 1. Atypical measles illness. Schema of rash distribution. 
(4) First day. (B) Third day. 


agglutination test were normal. Chest roent- 
genograms 3 days later showed an increase in 
left pleural effusion, and subsequent thoracente- 
sis yielded 250 cc. of cloudy straw colored fluid. 
A smear of the fluid sediment contained eosino- 
phils, polymorphonuclear leukocytes and atypi- 
cal reticulum cells. No fungi or pathogenic 
bacteria grew from cultures of pleural fluid, 
throat, blood, urine or stool. She was less febrile 
and the rash was fading by the sth hospital day. 
Follow-up roentgenograms on the 7th day 
showed partial clearing of pleural fluid and of 
left lower lobe pneumonia (Fig. 4, Æ and B). 
There was no specific diagnosis at the time of 


hospital discharge, but subsequently an expo- 
sure to clinical measles was established. She 
had received a o.5 cc. subcutaneous injection 
of formalin inactivated (K) Edmondson B 
measles vaccine 2 months in succession and 1 
live (L) attenuated Edmondson B measles 
vaccine the following month (KKL monthly 
sequence) 35 years before this illness. Retro- 
spectively, a diagnosis of atypical measles ill- 
ness was made based upon a rise in both the 
hemagglutination inhibition and complement 
fixation titers of late convalescent sera. 

Chest roentgenography g months later 
showed a 5 cm. nodular lesion in the left lower 
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lobe (the site of the previous pneumonia) and 
at 20 months the nodular lesion was slightly 
smaller (Fig. 5, 4 and В). This nodule was 
thought to be either a pre-pneumonia lesion or 
a residuum to the pneumonia. The differential 
diagnosis for a pre-pneumonia pulmonary 
nodular lesion included granuloma, pulmonary 
sequestration, hamartoma, arteriovenous mal- 
formation, hemangioma, solitary neoplastic 
metastasis and hematoma. Several of these 
possibilities were excluded by history and clini- 
cal findings, but others could not be excluded. 
Since no previous roentgenograms of the pa- 
tient's chest had been obtained, a pre-existent 
lesion had to be ruled out. Therefore the patient 
was admitted to Strong Memorial Hospital for 
re-evaluation almost 2 vears after the acute 
illness, even though she appeared healthy and 
was asymptomatic. Hematocrit, complete blood 
cell count, urinalysis and skin tests for tubercu- 
losis and histoplasmosis were again normal. A 
thoracic aortoarteriogram was normal (Fig. 
64) as was a left bronchogram (Fig. 6B). In 
view of her healthy status, she was discharged 
and has remained asymptomatic. 


Case п. J. B. (SMH 68-06-17). This то 
year old boy was seen by his physician Febru- 
ary 12, 1968, because of headache, painful 
cough, fever and skin rash. The character of 
the rash was maculopapular and it involved 
the upper and lower limbs, including the palms 
and soles. Four years previously he had been 
immunized against measles with 2 formalin 
inactivated Edmondson B and 1 live attenu- 
ated Edmondson B measles vaccines (KKL 
monthly sequence). A right lower lobe pneu- 
monia was noted in the chest roentgenogram 
(Fig. 74). No bacterial pathogens were 
isolated from the throat culture. About 8 days 
after presentation the rash had become partly 
petechial. Convalescent | complement-fixing 
antibody titer for measles was obtained and 
showed a greater than nine-fold rise over the 
initial serum antibody titer (<1:8 to >1: 
4,096) confirming the diagnosis of atypical 
measles illness. Chest roentgenography at 3 
months and at 10 months showed a nodular 
lung residuum at the site of the previous 
pneumonia (Fig. 7, Band C). 


Case ш. M. К. (SMH 45-54-94). This 
9 8/12 year old girl was seen February 16, 1968, 
with the following symptoms and signs of 4 
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Vic. 2. Case т. Left lower lobe segmental pneumo- 
nia, subpulmonary effusion and hilar lymphaden- 
opathy. (4) Posteroanterior roentgenogram. (В) 
Lateral roentgenogram. 


days’ duration: malaise, fever of 102?F., chills, 
cough, and chest pain on deep breathing. She 
had been exposed 1o days previously to 
measles in school and had been immunized with 
measles vaccines (KKL monthly sequence) 
4 years previously. Dullness to percussion was 
noted over her right upper chest. She had no 
skin rash. Roentgenogram of the chest con- 
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FiG. 3. Case т. (4) Limb distribution of rash. (B) Close-up view. 
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ic. 4. Case 1. Partial clearing of pleural fluid and pneumonia 7 days after initial roentgeno- 
grams. (7) Posteroanterior roentgenogram. (B) Lateral roentgenogram. 
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Hic. 5. Case 1. Nodular residuum at 22 months. (4) Posteroanterior 


roentgenogram 


firmed a lobular pneumonia of the right upper 
lobe (Fig. 8). No bacterial pathogens were 
isolated from the throat culture. À presumptive 
diagnosis of primary atypical pneumonia was 
made. Three days later she was improving and 
2 weeks later chest roentgenograms showed 
minimal residuum to pneumonia and she felt 
well. At no time during the illness was a rash 
evident. 


slightly magnified. (B) Lateral roentgenogram. 


Acute and convalescent sera were obtained 
for cold agglutinin titers and for determination 
of antibody response to measles virus and 
Mycoplasma pneumoniae. The cold agglutinin 
and Mycoplasma titers were negative, while 
there was a nine-fold rise in the measles comple- 
ment fixation antibody titer («1:8 to > 
1:4,096) confirming the presence of atypical 
measles illness. Follow-up chest roentgenog- 





тс. 6. Case т. (4) Normal thoracic aortoarteriogram. (B) Normal 
left bronchogram. Note nodular residuum. 
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Fic. 7. Case ип. (4) Initial pneumonia. (B) Nodular 
residuum at 3 months. (C) Nodular residuum at 
10 months. 


raphy 1 year later showed no pulmonary resid- with pneumonia kindled interest in the pos- 
uum. sibility that they were in fact residual to 
the pneumonia. Survey of Rochester pedia- 
tricians yielded 8 other children who had 

The 2 cases of nodular lesions in the lung atypical measles illness with pneumonia 
in children who had atypical measles illness confirmed by roentgenography. In only 2 


ROCHESTER SURVEY RESULTS 
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Fic. 8. Case тп. Right upper lobe lobular 
pneumonia. Posteroanterior roentgenogram. 


of these patients was there evidence for 
possible bacterial infection; in 1 a few col- 
onies of Staphylococcus aureus were iso- 
lated by nasal culture, and in the other a 
few colonies of beta Streptococcus hemolyticus 
were isolated by throat culture. Of the 
total 10 children, all had 2 (monthly inter- 
val) o.5 cc. subcutaneous injections of in- 
activated Edmondson B vaccine followed 
in the subsequent month by a о.$ cc. sub- 
cutaneous injection of live attenuated Ed- 
mondson B measles vaccine. The patient 
ages ranged from $} years to 101 years, and 
the interval between immunization and the 
atypical measles illness was 3 vears to 43 
years. Nine of 10 cases had the character- 
istic rash of atypical measles, but 1 child 
(Case 111) had no rash. The diagnosis was 
confirmed in g out of то cases by serologic 
tests (Table 1), and in the other case, the 
clinical and the roentgenologic findings 
were characteristic of atypical measles. 
Eight of the pneumonias in this series were 
lower lobe in location, and 3 were upper 
lobe. All patients had hilar lymphaden- 
opathy and 7 had pleural effusion (Fig. 9). 
In follow-up chest roentgenography, 8 pa- 
tients had residual nodular lesions usually 
in the lung periphery (Fig. 9). Six of the 
nodular residua were lower lobe in location 
and 2 were upper lobe. These apparent 
alveolar residua have persisted for up to 
30 months (Fig. 10).* The frequency of the 


* Follow-up chest roentgenograms on J. M. (Fig. 10 and Fig. 
11B) at 30 months postpneumonia showed persistence of 1.2 
ст. nodular residuum. It will be of interest in following these pa- 
tients to determine if calcification of the residuum occurs. 


Pneumonia of Atypical Measles 


445 


© PNEUMONIA 10/10 
@ HILAR ADENOPATHY 10/10 


© RESIDUAL NODULAR 
LESION 8/10 


@ PLEURAL FLUID 7/10 





Fic. 9. Atypical measles illness. Schema of 
chest roentgenographic findings in Io patients. 


nodular lesions in our cases argues against 
pre-existing processes and are strongly in 
favor of residua to pneumonia of atypical 
measles. Additional examples of the alve- 
olar residua are shown in Figure 11, Æ and 
B. The frequency of the findings in our 
cases and a review of the literature??? are 
presented in Table 11. 
DISCUSSION 

The roentgenologic features of typical 
measles pneumonia are peribronchial in- 
fiammation, mild to moderate parenchymal 
infiltration (bronchopneumonic or lobular) 
and hilar lymphadenopathy.’ These 
changes are merely corroborative evidence 
since the final diagnosis of measles rests 
with the clinical manifestations and sero- 
logic reactions. Lobar pneumonia in typical 
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R -RESIDUUM 
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“лс. то. Atypical measles illness. Roent- 
genographic residua to pneumonia. 
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TABLE I 


ATYPICAL MEASLES ILLNESS WITH PNEUMONIA 
SUMMARY OF ANTIBODY DATA 





| 


Measles Antibody 









































| | 
ау Ine 
Patient | Age о ost | са Е 
| (yr.) as eal HI* | CFT 
S.B. | 9i 2 | «1:5. | «1:8 
| 140 | I:520 | 5 12128 
J.B. IO | 1 | “8 
| | 19 pa 4,096 
| 
el س‎ —  — —e: ا‎ 
DD. | 6 4 1:40 1:16 
| 20 | >1:640 132,048 
| 
| | 720 | 1:320 | «1:8 
| 
К.С. 6 4 1:40 1:32 
2 >12320 isn O24 
720 | 1:16бо | «1:8 
КН. 7 3 | <1:8 
7 21:4.096 
ex —— EE 
JM. 51 390 511320 | <1:8 
LL. | 7 I | <1:8 
4 | 21:4,096 
ا ےا س ج اد چا‎ CAU 
S.A. 7 | I | “Ego: | «48 
| 6 51:32 124,096 
180 1:160 «1:8 
DP. 10 5 | | 1:256 
11 124,096 
| Days Post | 
[ness Onset 
М.К. 93 4 | «1:9 
| | 17 21:320 | 21:4,095 
| 380 21:320 | «1:8 
* HI= data from National Communicable Disease Center. 





T CF=complement fixation. 


measles is usually associated with super- 
imposed bacterial infection. +16 

The pneumonia of atvpical measles is a 
lobular or segmental infiltration with hilar 
lymphadenopathy and frequently pleural 
effusion. Pneumonia is a common finding in 
atypical measles illness in contrast to natural 
measles where it occurs less frequently. 
The nodular pulmonary residuum is a find- 
ing that has not been observed following 
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the pneumonia of typical measles." The 
residua as observed in our cases have been 
fuzzy-bordered and have been confluent 
enough to suggest an alveolar location, oc- 
casionally abutting the pleural surface. The 
nodular shape of these 1.5 to 4 cm. lesions 
suggests a multisegmental distribution re- 
sulting from spread of the inflammatory 
process through interalveolar communica- 
tions and lymphatics. 

The differential diagnosis for a nodular 
pulmonary residuum (solitary pulmonary 
nodule) in childhood includes the following: 
parenchymal cyst, arteriovenous malforma- 
tion, hamartoma, granuloma, sequestration, 
hemangioma, organized pulmonary infare- 
tion or neoplastic metastasis. Distinction 
among the differential diagnostic possibil- 
ities and a nodular residuum to pneumonia 
may be possible by utilization of arteriogra- 
phy, bronchography and ultimately by 
surgical biopsy or resection and microscopy. 
None of the lesions described in the patients 
referred to in this report have been biop- 
sied or resected. 

The occurrence of “primary atypical 
pneumonia" due to measles in a patient 
previously immunized with inactivated 
measles virus vaccine has not been previ- 
ously reported. We suspect that this form 
of altered reactivity to measles virus has 
occurred previously without being detected. 
Without a clue for an atypical measles ill- 
ness (e.g., a rash), the disease might not be 
suspected and specific diagnostic tests not 
performed. Patients with “primary atyp- 
ical pneumonia" previously immunized 
with killed measles virus vaccine, and re- 
cently exposed to measles should stimulate 
consideration of atypical measles illness. 

The mechanism involved in producing 
atypical measles illness has not been proven. 
Some evidence? stronglv suggests an im- 
mune response to "wili" measles virus. 
Whether this response is an Arthus type 
reaction, as suggested by Buser? for the 
local reactions which occur at vaccine in- 
jection sites or delayed hypersensitivity or 
tissue injury mediated by antigen-antibody 
complexes has not been determined. Bellanti 
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Taste П 


ATYPICAL MEASLES ILLNESS WITH PNEUMONIA 


FREQUENCY OF FINDINGS, LITERATURE 


Pneumonia 
Total by 
Authors s i 
Cases Roentgeno- 
gram 
Rauh and Schmidt’? 8 3 
March 1965 
Fulginiti e al* 10 9 
December 1967 
Nader et al 11 1 
April 1968 
10 


Young, Smith and Glasgow 10 0 


* Formalin inactivated Edmonson B. 
T Live attenuated Edmonson B. 


et al? have evidence that many recipients 
of inactivated measles vaccine do not pro- 
duce significant amounts of local secretory 
gamma A antibody, despite adequate serum 
antibody response. They suggest that as a 
result, exposure to natural measles results 
in viral replication in the respiratory tract, 
an accelerated response of serum antibody 
and formation of immune complexes in the 
lung with subsequent tissue injury. Several 
studies have suggested that delayed hyper- 
sensitivity to viral antigen is present in 
killed measles vaccine recipients. This hy- 
persensitivity Is not present in recipients of 
live vaccine alone. ® Two-thirds of the 
patients of Fulginiti e? al.*® with delayed 
hypersensitivity had low or undetectable 


AND THIS REPORT 


Type of Measles Vaccine 


Rash Limb Edema айй. Сене Ее 
8 2 K*KK 
10 7 KKK pts.) 
KK L fe рел 
KKLTt 
11 2 KKkr 
" › KKL 


serum antibody. They suggest that children 
develop atypical measles when challenged 
with "wild" measles virus because of the 
discrepancy between serum antibody and 
delayed hypersensitivity. 

It seems reasonable that lack of both 
local and systemic antibody would (accept- 
ing Fulginiti’s hypothesis of causation due 
to delayed hypersensitivity®) result in atyp- 
ical measles with rash on challenge with 
"wild" measles virus, whereas lack of local 
secretory antibody alone would allow viral 
replication in the respiratory tract with 
subsequent pneumonia without rash as in 
Case ri. 

Fight of 10 cases in this report have had 
tissue injurv resulting in prolonged lung 





Ётс. 11. (A and B) Examples of nodular residua in other patients. 


448 


residua. On this basis, we recommend fol- 
low-up chest roentgenograms in children 
with atypical measles illness and pneumo- 
nia. Moreover, to the list of childhood 
causes of nodular pulmonary lesions, the 
roentgenologist should add residuum to 
pneumonia of atypical measles. 


SUMMARY 


The pneumonia of atypical measles ill- 
ness is a more severe pneumonia than that 
of regular measles and has been shown to 
be slow in resolution with a nodular resid- 
uum persisting as in most of our cases. Pos- 
sible explanations and mechanisms for this 
phenomenon are mentioned. 

Long term follow-up chest roentgeno- 
grams in children who develop atypical 
measles with pneumonia are recommended 
because of the frequency of nodular residua 
in our series. 

The pneumonia of atypical measles illness 
is a new cause for nodular pulmonary lesions 
in children. An atypical measles illness with 
pneumonia may occur in the absence of 
skin rash. 


Lionel W. Young, M.D. 

Division of Diagnostic Radiology 
University of Rochester Medical Center 
Rochester, New York 14620 
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INTRAPULMONARY INTERSTITIAL EMPHYSEMA: 
A COMPLICATION OF HYALINE 
MEMBRANE DISEASE 


By ROBERT E. CAMPBELL, M.D.* 


PHILADELPHIA, 


IX years аро, the neonatologists at 

Pennsylvania Hospital began a compre- 
hensive program for the clinical care of 
newborns with hyaline membrane disease 
(HMD). During the successive years, the 
roentgenologic examination of the chest 
has become increasingly more important in 
the early management of these neonates 
with severe respiratory distress. A recent 
review of the chest roentgenograms in this 
project unexpectedly revealed a signif- 
icantly high association of intrapulmonary 
interstitial emphysema (ПЕ) with other 
extrapulmonary and intrapulmonary com- 
plications of HMD, such as pneumothorax, 
pneumomediastinum, pneumopericardium, 
extrathoracic air, and pseudocyst forma- 


tion in the lungs. Since the association of 


ПЕ with these other abnormal collections 
of air in the chest did not appear coinci- 
dental, the chest roentgenograms were re- 
viewed again to search for examples of ITE 
preceding the other complications of HMD. 
Two cases of ITE preceding the develop- 
ment of a pneumothorax were then dis- 
covered, and іп a recent case, not included 


in the original series, the appearance of 


ILE lead to the correct prediction of a sub- 
sequent pneumothorax. 

Although ПЕ in the newborn with re- 
spiratory distress is not a new entity, either 
roentgenographicallv!?: or — patholog- 
ically,’ its significance in the pathogene- 
sis of other intrapulmonary and extra- 
pulmonary complications has not been em- 
phasized in the radiologic literature. 

The purpose of this paper is to discuss 
the roentgenologic features and pathogen- 
esis of IIE in the newborn with HMD and 


to postulate that other complications of 
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HMD such as pneumothorax, pneumome- 
diastinum, pneumopericardium, extratho- 
racic air, and pulmonary pseudocyst forma- 
tion result directly from the progression of 
IIE. With the recognition of IIE, the ra- 
diologist can alert the clinician to the pos- 
sible development of other, perhaps more 
serious, complications of HMD. Hopefully, 
with a better understanding of ПЕ and an 
appreciation of its sequelae, immediate 
proper management can be undertaken and 
the high death rate from HMD can be de- 
creased. 


MATERIAL AND METHOD 


From January 1964 to June 1969, 84 
newborns with respiratory distress had a 
clinical diagnosis of HMD confirmed by a 
chest roentgenogram at Pennsylvania Hos- 
pital. During this period, some of the new- 
borns with clinically suspicious HMD did 
not have a chest roentgenogram, either 
because of early death or rapid recovery. 
The chest roentgenographic criteria uti- 
lized were: (1) bilateral, diffuse, fine retic- 
ulogranular radiodensities; and (2) an air- 
bronchogram? (Fig. 1). All of the roent- 
genograms of the chest were obtained with 
a mobile roentgen-ray machine which is 
permanently located in the intensive care 
nursery. These chest roentgenograms can 
be obtained rapidly under sterile condi- 
tions in an environment where skilled per- 
sonnel with proper equipment are readily 
available if emergency situations arise at 
the time of the examination. 

Of the 84 neonates with roentgeno- 
graphically proved HMD, 17 developed an 
abnormal distribution of extrapulmonary 
and intrapulmonary air. IIE was identified 
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l'16. 1. A 1,700 gram female, age 3 hours. 
Hvaline membrane disease. 


in 14 of these 17 patients; and in the re- 
maining 3 patients its presence in the lungs 
was suggestive but not unequivocal. Pneu- 
mothorax, occasicnally under tension, de- 
veloped spontaneously in 16 of the 17 ba- 
bies, unilaterally in 11 and bilaterally in 5. 
All of the other complications such as the 
$ instances of pneumomediastinum, the 
3 instances of pneumopericardium, the 2 
instances of extrathoracic air, and the 
5 instances of pseudocyst formation in the 
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lungs occurred not onlv in association with 
ПЕ and pneumothorax but also in various 
combinations with each other. Most of the 
complications were discovered between the 
first 24 and 72 hours of life. Eight of the 17 
neonates died. 


PATHOGENESIS 


The basic pathologic lung changes in 
HMD include: (1) distal alveolar resorption 
atelectasis; (2) alveolar duct dilatation; 
and (3) eosinophilic staining hyaline mem- 
branes lining terminal airways.’ In 1939, 
Macklin" experimentally demonstrated al- 
veolar rupture in the overdistended cat lung 
with dissection of air along the perivascular 
sheaths toward the hilum. In HMD, an air- 
block phenomenon leads to overdistention 
and rupture presumably of the alveolar 
ducts and nonatelectatic alveoli." This rup- 
ture occurs spentaneously and is not re- 
lated to artificial respiration. Pathologic- 
ally, the interstitial air is located along the 
course of pulmonary vessels (Fig. 24). 
Why this process develops in some, but not 
all, neonates with HMD is unknown. 

It is likely that the progression of IIE 15 
responsible for many of the complications 
of HMD. It ПЕ progresses centrally along 
the vascular sheaths, the air may dissect 
into specific anatomic compartments pro- 





лс. 2. A 1,400 gram male, died at age 5 days. Photomicrographs (100X). (4) Air ensheaths a 
pulmonary vein. (В) Air in interlobular septum and beneath visceral pleura. 
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ducing, singly or in combination, a pneu- 
mothorax, a pneumomediastinum, or a 
pneumopericardium. Further extension of 
air superiorly through the mediastinum 
leads to extrathoracic air collections.’ If the 
ITE collects in interlobular septa or periph- 
erally beneath the visceral pleura (Fig. 
2B), pseudocysts may develop. Whether 
or not these pseudocysts rupture under 
tension is unknown. IIE was not a com- 
mon roentgenographic finding in the 70 
neonates with pneumomediastinum and 
pneumothorax reported by Rudhe and 
Ozonotf.'^ Only 4 of the 70 neonates had 
HMD. Nevertheless, in the Pennsylvania 
Hospital series, the discovery of ITE not 
only preceding but also occurring concom- 
itantly with other complications lends 
strong support to the validity of the mech- 
anism postulated by the author. 


DISCUSSION 


The roentgenologic appearance of ПЕ 
should not be confused with the air-broncho- 
gram in HMD. In the latter, long, smooth, 
branching, linear radiolucencies decrease in 
caliber from the hilum and frequently dis- 
appear at the lung periphery. The air- 
bronchogram is usually seen best in the 
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medial portion of the lower lung fields. 
IIE has 2 basic roentgenographic features: 

1) linear, and (2) cvst-like radiolucencies. 
The 2 types often appear together (Fig. 
3, A and В). The linear type measures from 
3 to 8 mm. in length, varies in width but 
seldom exceeds 2 mm. and is coarse and 
nonbranching. The small cyst-like radio- 
lucencies range in diameter from 1 to 4 mm. 
and although usually round, may appear 
oval or slightly lobulated. They тау re- 
semble bubbles of air in the lungs. The dis- 
organized, haphazard distribution of ITE 
in localized areas is unlike the anatomically 
organized pattern of the air-bronchogram. 
IIE should be suspected when coarse radio- 
lucencies appear in the lung periphery since 
the air-bronchogram usually disappears in 
this area. The radiolucencies of HE appear 
more lucent on the chest roentgenograms 
than air within a bronchus. In a routine 
examination that consists of 4 exposures 
(anteroposterior supine, supine horizontal 
lateral, and both supine obliques), ПЕ is 
seen best in the anteroposterior supine pro- 
The radiolucencies of ПЕ may ге- 
place the diffuse fine reticulogranular 
radiodensities of HMD and become the 
dominant feature in the lungs. In the latter 





FIG. 3. 


A 1,900 gram male. (4) Age 43 hours. There is diffuse intrapulmonary interstitial emphysema and 


a pneumothorax on the right. (В) Enlargement of the right lower lung to show intrapulmonary interstitial 


emphysema. 
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lic. 4. A 1,410 gram female. (4) Age 15 hours. Intrapulmonary interstitial emphysema is visible at the 
periphery of the left lung. (B) Vive hours later. There is a pneumothorax (arrow). 


instance, misinterpretation of ПЕ as 
normally aerated lung surrounded by 
exudate as in aspiration pneumonia or pul- 
monary edema can occur. 

IIE may be localized to a lobe or may 
diffusely involve a whole lung or both lungs. 
When bilateral, a delay of several hours or a 
few days may occur between its initial ap- 
pearance in one lung and the subsequent 
appearance in the contralateral lung. In 1 
neonate, the IIE was discovered at 10 
hours of age. In the remaining neonates, it 


was identified after the first 24 hours, but 
usually within 72 hours, of life. The sig- 
nificance of IIE was not appreciated when 
most of these cases were examined, and the 
author suspects that if earlier roentgeno- 
grams are taken, it will be discovered within 
the first 24 to 48 hours of life. In most cases, 
the discovery of ПЕ was preceded by a 
mild decline in the babies’ clinical condi- 
tion. 

Thirteen of the newborns with ITE de- 
veloped a pneumothorax, and in 11 patients 





Fic. 5. A 1,910 gram female. (4) Age £o hours. Intrapulmonary interstitial emphysema is not seen in the 
collapsed right lung under tension. (B) One hour later. Intrapulmonary interstitial emphysema is noted in 
the re-expanded right lung. 
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the 2 abnormalities were found concomi- 
tantly. However, in 2 cases, the IIE pre- 
ceded the pneumothorax by several hours 
(Fig. 4, 7 and B). The observation of ПЕ 
without pneumothorax should alert the 
clinician to observe the neonate closely for 
the development of a pneumothorax. A 
dramatic decline in a baby's clinical condi- 
tion with increasing respiratory rate, de- 
creasing heart rate, need for higher oxygen 
concentration to control cyanosis, and 
occasional apneic spells, often heralds the 
onset of a pneumothorax. Since the physical 
diagnosis of a pneumothorax in newborns 
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Fic. 6. Same neonate as in Figure т. (4) Age 
7 days. The chest roentgenogram before 
anticipated hospital discharge reveals dif- 
fuse intrapulmonary interstitial emphy- 
sema in the right lung. (B) Age 11 days. 
The intrapulmonary interstitial emphy- 
sema is bilateral. (C) Age 14 days. The 
chest roentgenogram is almost normal. 


is occasionally impossible," the lack of 
positive physical findings should not dis- 
suade the clinician from ordering an 
emergency chest roentgenogram to verify a 
clinical suspicion of a pneumothorax. It is 
possible that the absence of observable ПЕ 
in some patients with pneumothorax is 
related to collapse of the lung. A chest 
roentgenogram prior to the pneumothorax 
may have revealed ПЕ since it was identi- 
fied in some patients following re-expansion 
of the collapsed lung (Fig. 5, Æ and В). 
In an unusual case (Fig. 6, 4-C) at 7 
davs of age, while clinically improving, one 


nt ЫШ 


Fic. 7. A 1,460 gram male, age 24 hours. There is a 
pneumomediastinum, extrathoracic air in the neck, 
and a pneumothorax on the right. Note the hap- 
hazard distribution of intrapulmonary interstitial 
emphysema in the right lung. The thymus, out- 
lined by air, resembles a “spinnaker sail." 


baby developed diffuse unilateral ПЕ, 
predominantly of the cystic type. Four 
days later, a similar appearance developed 
contralaterally without a change in the 
baby’s clinical condition. At 2 weeks of age, 
both lungs were almost roentgenographic- 
ally normal. A pneumothorax did not de- 
velop. Although the roentgen appearance 
in this case is somewhat similar to the 
condition described by Wilson and Mikity^ 
and Baghdassarian et al, the clinical 
course of this patient was not similar to 
those patients described with pulmonary 
dysmaturity. The roentgen appearance 1s 
more likely secondary to diffuse IIE which 
rapidly cleared rather than to pulmonary 
septal thickening and alveolar distention. 

In all of the cases of pneumomediastinum 
(Fig. 7), pneumopericardium (Fig. 8), and 
extrathoracic air (Fig. 7), ПЕ was noted in 
the lungs. Previous instrumentation did 
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not precede any of these complications. 
The pulmonary pseudocysts appeared to 
be localized. peripherally beneath the vis- 
ceral pleura or along fissure lines. These 
pseudocysts occurred singly or in groups 
usually localized to one area within the 
lung. Their diameters varied from о. to 
3 em. (Fig. 9,.7-C). A few appeared to have 
a thin peripheral wall which may represent 
a combination of visceral pleura and nor- 
mal but collapsed lung. None required 
surgical removal and they regressed spon- 
taneously within 10 to 14 days. Thev were 
not associated with previous pneumonia or 
pleural effusion. All these pseudocysts oc- 
curred before 72 hours of age. The pneu- 
matoceles of staphylococcal pneumonias do 
not appear so early in the neonatal period." 


SUMMARY 


1. Intrapulmonary interstitial emphy- 
sema is a common and important complica- 
tion of hyaline membrane disease. 

2. It is suggested that the progression of 
intrapulmonary interstitial emphysema 





1516. 8. A 1,680 gram female, age 55 hours. There is 
a pneumopericardium, pneumothorax on the right, 
and intrapulmonary interstitial emphysema in the 
right lung. 
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may lead to the development of other early 
complications of hyaline membrane dis- 
ease, such as pneumomediastinum, pneu- 
mopericardium, extrathoracic air, and pseu- 
docyst formation in the lungs. 

3. The observation of intrapulmonary 
interstitial emphysema should alert the 
radiologist and the clinician of the possible 
subsequent development of other complica- 
tions, particularly a pneumothorax. 


Department of Radiology 
Pennsylvania Hospital 

Eighth and Spruce Streets 
Philadelphia, Pennsylvania 19107 





Fic. 9. A 1,910 gram female. (4 and 
B) Age 54 hours. A large pseudo- 
cyst with a thin wall (arrows) is 
noted. Intrapulmonary interstitial 
emphysema is present in the right 
upper lobe. (С) Age то days. The 
chest roentgenogram is normal. 
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ROENTGENOGRAPHIC FINDINGS IN LIPOID 
PROTEINOSIS: A CASE REPORT* 


By WILLIAM A. WEIDNER, M.D.,t JAMES E. WENZL, М.р. and 
LEONARD E. SWISCHUN, M.D.f 


OKLAHOMA CITY, 


pro proteinosis was originally de- 
scribed as a nodular dermatosis which 
also involved the mucous membranes of the 
oral cavity and larynx.!? Histopatholog- 
ically, the nodular lesions consist of a 
glycoprotein in association with free or 
loosely bound lipid. 

Hoarseness, secondary to nodular infil- 
tration and thickening of the vocal cords, 
Is à common presenting symptom. More re- 
cently, lipoid proteinosis is being recog- 
nized as a generalized disorder which can 
involve many organs. Involvement of the 
central nervous system, gastrointestinal 
tract, urinary tract, lung, lymph nodes, 
and striated muscle has been reported.174 5.19 
There has never been, to our knowledge, a 
description of the roentgenographic changes 
in the respiratory tract. 

The purpose of this paper is to present 
the roentgenographic findings in the larynx 
and lower respiratory tract in one patient, 
as well as to review the roentgenographic 
findings in general. 


REPORT OF A CASE 


G.S., No. 26-61-67. This 13 year old Cau- 
casian male has had multiple admissions at 


Children's Memorial Hospital, University of 


Oklahoma Medical Center, as well as other 
medical centers, since his first year of life. He 
was adopted in early infancy but is known to be 
the product of consanguineous parents. His 
medical history has been characterized by re- 
current episodes of upper and lower respiratory 
tract infections including sinusitis and pneu- 
monia, chronic conjunctivitis, and repeated and 
progressive bouts of hoarseness with stridor. 
The latter symptoms have necessitated re- 
peated surgical removal of nodules from his 
vocal cords. The boy's mother stated that he 
did not have any skin lesions until he was 6 


* From the Departments of Radiology, and Pediatrics,t 
Oklahoma City, Oklahoma. 
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years of age, but that his voice first became 
hoarse when he was approximately 4 vears old. 
He is mentally retarded, to a moderate degree, 
and has attended special education classes since 
entering school. 

The diagnosis of lipoid proteinosis was first 
made in 1966 on the basis of the typical skin 
lesions, vocal cord lesions, and compatible bi- 
opsies from these areas. The skin lesions have 
become larger and more obvious during the 
past 2 years, and fissuring and hyperkeratosis 
of the skin around his mouth and lips have be- 
come especially prominent (Fig. 1). Repeated 
skin biopsies of typical nodules have shown 
hyperkeratosis, focal areas of necrosis, and 
nodular hyalinization with PAS positive ma- 
terial (Fig. 2). 

Physical examination during his last admis- 
sion in September, 1969, revealed a cooperative, 
asthenic boy who was mentally retarded. His 
skin was paleand contained many hyperkeratot- 
ic and translucent nodules ranging in size from 





1. Photograph taken in September, 1969 dem- 
onstrates typical skin lesions of lipoid proteinosis. 
The nodular infiltrates and pock-like scars are 
noteworthy. 


lic. 


Children’s Memorial Hospital, University of Oklahoma Medical Center, 
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Frc. 2. Punch skin biopsy on August 25, 1067 shows 
hyperkeratosis (arrow) and PAS positive hyalini- 
zation of the nodule in the dermis. (PAS X approx. 
со, Ё = epidermis, D = dermis.) 


I to § mm. in diameter. There was a tendency 
for confluence in some areas around the upper 
limbs and face. Similar nodules were present in 
lesser numbers on the hands, fingers, and ex- 
tensor surfaces of the extremities. His lips were 
dry, keratotic, and cracked. An arched palate 
was present, and his teeth were carious, badly 
worn, and some appeared peg-like. 

His voice was hoarse, and indirect laryngos- 
copy revealed irregular thickening of both 
true cords, and multiple nodular and plaque- 
like lesions of the false cords, oropharynx, and 
hypopharynx. A plaque-like excrescence on the 
right vocal cord was present. Occasional rales 





Fic. 3. Anteroposterior chest roentgenogram on July 
17, 1959 demonstrates a right upper lobe pneu- 
monia. There are a few reticular and nodular densi- 
ties in the left upper and right lower lobes. 
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and rhonchi were scattered over both lung 
fields. 

Chest roentgenographic findings on July 17, 
1959, when he was 2 years old, revealed a right 
upper lobe pneumonia, presumably caused by 
aspiration. There were a few scattered reticular 
and nodular densities in the left upper and right 
lower lobes (Fig. 3). A bronchogram did not 
disclose any evidence of bronchiectasis (Fig. 4). 
In November, 1966, there were linear densities 
in both upper lobes with minimal overexpan- 
sion of the left upper lobe. Reticular and nodu- 
lar densities were scattered in the mid and lower 
lung fields. Pleural thickening was present along 
the right lateral chest wall (Fig. 5). Roentgeno- 
grams of the paranasal sinuses revealed opacit- 
cation of the right maxillary sinus (Fig. 6). On 
September 30, 1969, the pleural thickening had 
diminished considerably, and thechanges in the 
upper lobes were static and resembled pul- 
monary fibrosis. There was no hilar or medi- 
astinal lymphadenopathy, and the cardiac sil- 
houette and pulmonary vascular patterns were 
normal. No parenchymal or mediastinal cal- 
cifications were present. Reticular and nodular 
densities in the mid and lower lung fields were 
unchanged. 

Laminagraphy of the larynx on October 22, 
1969, revealed thickening of the true and false 
cords, and partial obliteration of the vallecula, 
particularly on the right (Fig. 7; and 8). In 
phonation, there was narrowing of the sub- 
glottic area. With quiet respiration, the cords 





m 


Fic. 4. Bronchogram on August то, 1959. There is 
no evidence of bronchiectasis. There is residual loss 
of volume of the right upper lobe. 
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did not flatten normally, and the laryngeal air- 
way remained narrowed. A skull series was 
normal. 


DISCUSSION 

Lipoid proteinosis is a rare hereditary 
familial metabolic disorder which follows a 
mendelian autosomal recessive pattern of 
transmission. There are many cases of con- 
sanguinity reported in the parents of these 
patients, and the relatives are usually of 
central European ancestry.” Normal lon- 
gevity is possible, and instances have been 
reported where patients were over 65 years 
of age.” To date, there have been no dis- 
tinctive laboratory findings and diagnosis 1s 
dependent primarily upon the physical find- 
ings and biopsy of the affected tissues. 

The roentgenographic findings, although 
not pathognomonic, are certainly suspicious 
in certain combinations. The first roent- 
genographic abnormalities to be noted were 
bean-shaped intracranial calcifications lo- 
cated in the suprasellar area lateral to the 
mid line. They were bilateral, and were 
seen in all lipoid proteinosis patients who 








Гіс. 5. Posteroanterior chest roentgenogram on No- 
vember 16, 1966. There are a few linear densities 
in the upper lobes with minimal overexpansion of 
the left upper lobe. Reticular and nodular densities 
are present in the mid and lower lung fields. There 
is pleural thickening along the right lateral chest 
wall (arrows). 
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Fic. 6. Waters’ projection of the paranasal sinuses 
on April 2, 1968 demonstrates right maxillary 
sinusitis. 


presented with epilepsy. Patients com- 
plaining of déja vu sensations only did not 
necessarily show intracranial calcifications.? 
The calcifications have subsequently been 


Fic. 7. Anteroposterior laminagram of the larynx 


with phonation on October 22, 1969. There is 
nodular thickening of the true and false cords and 
partial obliteration of the vallecula on the right. 
Subglottic narrowing is present (arrows). 
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Fic. 8. Anteroposterior laminagram of the larynx 
with quiet respiration on October 22, 1969. There 
is narrowing of the laryngeal airway. 


identified microscopically, and have been 
shown to occur around the capillaries of the 
hippocampal gyri of the temporal lobes.’ 

Roentgenographic evidence of vocal cord 
thickening, either diffuse or nodular, 1s 
easily demonstrated by conventional roent- 
genograms of the larynx, or with special 
studies such as laminagraphy or laryng- 
ography. The nodularity can extend into 
the vestibule and into the base of the pyri- 
form sinuses. The cords are often stiff and 
fail to close properly. At laryngoscopy, 
yellowish-white plaques may be seen on the 
epiglottis, aryepiglottic folds, and inter- 
arytenoid region. Because of the nodular 
infiltrates, hoarseness is often the present- 
ing symptom, being present from birth, or 
becoming evident by puberty. In fact, 
some voung infants are unable to cry at 
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birth because of early laryngeal involve- 
ment. This same nodular appearance has 
been described in the esophagus and stom- 
ас? 

Histopathologically, capillaries їп the 
lungs of some afflicted individuals have 
shown deposition of lipid staining material 
within their walls.! Roentgenographically, 
the changes resemble interstitial fibrosis, 
and are nonspecific. In our patient, the 
first abnormality in the lungs was a right 
upper lobe pneumonia associated with a 
small pleural effusion. After the pneumonia 
cleared, residual changes resembling pul- 
monary fibrosis and pleural thickening were 
seen. It is possible that many of the pul- 
monary changes are secondary to repeated 
bouts of aspiration pneumonia due to im- 
proper approximation of the thick and stiff 
true and false vocal cords during swallow- 
ing. Supporting this theory is the mother’s 
observation that, in our patient, the fre- 
quency of pneumonia markedly decreased 
after vocal cord stripping, but increased 
again as hoarseness (and new lesions) re- 
turned. Interference with the normal ciliary 
activity of the lower respiratory tract may 
also play a role in the problem of repeated 
bouts of pneumonia. 


SUMMARY 


A case of lipoid proteinosis, demonstrat- 
ing vocal cord and pulmonary involvement, 
is reported. 

The roentgenographic findings in this 
condition are reviewed, and it 1s suggested 
that, in certain combinations, they can be 
strongly suggestive of the diagnosis of this 
disorder. 


William A. Weidner, M.D. 
Department of Radiology 
University of Oklahoma 

Medical Center 
Oklahoma City, Oklahoma 73104 
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LEFT ATRIAL FUNCTION STUDIED BY CINEANGIO- 
CARDIOGRAPHIC VOLUME DETERMINATIONS* 


I. STUDIES WITH CASTS OF NORMAL HUMAN ATRIA 
Ву Н. А. ‘ВЕКОМ, M.D,t and P. BRODE, М.р. 


HAMBURG, GERMANY 


T RECENT years several methods for 
volume determinations of the left ven- 
tricle and the left atrium from angiocardi- 
ograms have been described. A great num- 
ber of authors have performed studies with 
casts from the left ventricle in order to 
assess the accuracy of the various meth- 
ods.?-*5? To our knowledge similar studies 
for the left atrium have been; carried out 
only by Sauter and co-workers. We there- 
fore thought it worthwhile to repeat such 
studies in order to test different mathe- 
matical methods and to assess the accur- 
acy under the conditions of our.own set-up. 


MATERIAL AND METHOD 
T 


The studies were carried out in co-opera- 
tion with the Anatomical Institute of the 
University of Hamburg. In io nonfixed 
human heart-lung specimens from normal 
intact individuals ranging in age from 2 
months to 7o years, both hila, the pulmon- 
ary artery, aorta, and both venae cavae 
were dissected and plastic tubes placed 
into these vessels. The specimens were 
flushed clear with water and.freely sus- 
pended on a tripod. The cavities were then 
filled with plastic casting material,* using 
the superior vena cava for theiright heart 
and one of the pulmonary véins or the 
auricular appendage for the left heart. In 
most cases the pericardium had been intact, 
or, if not, it was carefully sutured. In this 
way an overdistention was avoided. After 
hardening of the plastic matetial, all tis- 
sue was removed by using 30—50 per cent 
potassium hydroxide. Further details are 
published elsewhere??? The left atria were 


* Technovit, Kulzer & Co. | 


then separated from the left ventricles; 
pulmonary veins and the auricular appen- 
dage were cut off. "True" volume was 
assessed by water displacement, taking the 
average of 3 determinations. Cineroent- 
genograms were obtained from each model 
in 2 planes, using both the 5 inch and 9 inch 
image intensifier. The atria were placed in 
a position similar to the normal position 
of the left atrium within the thoracic cage. 
A slide gauge with a constant opening of 
the branches (5 cm.) was placed close to 
the casts approximately at the respective 
center. 

The roentgenographic silhouettes of the 
atria were then traced on paper using a 
magnification that showed the branches of 
the slide gauge at the original distance. 
Thus a correction of the roentgenographic 
magnification was unnecessary. 

The following measurements were car- 
ried out on the tracings (Fig. 1, 4 and B): 


1. Length of the transverse diameter in 
the frontal plane (Di) 

2. Length of the horizontal and vertical 
diameters in the sagittal plane (D; 
and D) 

3. The areas in both planes were mea- 
sured using a planimeter.t 


Three mathematical models were tested: 


1. Following the suggestion of Arvid- 
sson,' the left atrium was considered 
to be a spheroid and the formula 


Vra = =D De Di was applied, 


1 Aristo, No. 1100L. 


* From the Radiological Departmentf (Head; Prof. M. A. Lassrich) and the Cardiologica! Department] (Head: Prof. E. W. Keck) 
of the Pediatric University Hospital of БЕ (Director: Prof. К. Н. Schafer), Hamburg, Germany. 


t Deceased, June 25, 1970. 
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Fic. т. Cineroentgenograms from a cast of a human atrium. (4) Sagittal 
projection. (B) Lateral projection. The 3 measured axes are shown. 


where /^; = volume of the left atrium; 
Р, = transverse diameter in the frontal 
plane; D; = horizontal diameter in the 


by Dodge and associates*? had shown 
that deriving the short axes from the 
planimetered area of the ventricular 


sagittal plane; and D;- vertical diam- 
eter in the sagittal plane. 
2. Studies of the left ventricle performed 


silhouette instead of directly measur- 
ing them vielded better results. There- 
fore this procedure ("area-length- 


ТАвьЕ I 


‹ 


“TRUE” VOLUMES (DETERMIN ED BY WATER DISPLACEMENT), CALCULATED VOLUMES, AND CORRECTED 
VOLUMES OF TEN CASTS OF NORMAL HUMAN ATRIA. PER CENT ERROR BEFORE AND AFTER 
CORRECTION, THREE DIFFERENT METHODS WERE TESTED 
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Direct Measurement of Axes | Area —Length Method | 

No. Vi v. Per Cent v Per Cent v | Per Cent v. | Per Cent 1 Per Cent | r Per Cent 

| ale Error corr | Error cali Error eur Error = Error | o Error 

_ ! Li = پس‎ — cm 

9 Inch Intensifier 

= = - | Е 7 — — 
I 65.8 77-80 18.23 68.99 | 4.84 72.24 | 9.7 63.84 52.97 | —rir.r 64.50 | —1.8 

2 66.0 67.60 2.56 59.63 | —9.6s 64.16 —2.7 56.37 —14.59 | —23.0 56.70 —14.0 

3 60.6 — 0.83 40.21 —33.04 | 67.42 11.2 | 59.38 —2.01 | ==21.2 54.57 = 11.0 

1 130.8 10.7 140.19 0.27 | 133.04 3.1 | 120.93 | —13.49 | —2.8 143.53 2.6 

5 105.2 —1.29 | 93.08 | —11.52 | 109.94 4.5 98.72 —6.15 —0.3 111.95 6.4 

6 80.0 16.58 | 83.30 4.12 103.70 29.6 92.95 16.18 | 9.6 94.48 18.1 

7 59.3 32.76 69.85 | 17-79 78.21 31.8 | 69.37 16.08 | 0.3 | 71.09 19.5 

8 85.0 30.0 104.67 23.14 114.04 34.1 | 102.52 20.61 | | —9.6 83.31 — 129 

9 100.0 6.68 | 95.71 —4.29 | 109.77 9.77 98.57 —1.43 | 95.59 —4 24 102.49 | 2.4 
го 3.5 | 10.57 | 0.58 | 738.42 4.31 23.1 O.99 | —71.7I 1.22 —65.1 | 6.10 | 74:2 

5 Inch Intensifier 

I 65.8 73. 12.18 +43 —8.1 | 52.92 | —19.57 .о | — 10.4 

2 66.0 54 —339.34 -83 —19.9 45.88 | — 30.4% rod — 26.3 

3 60.6 55. — 35.06 .50 17.9 63.16 | 4.22 л | 1.6 
4 139.8 152. 9.02 | -95 0.1 126.40 | —9.52 mel 13.0 

5 105.2 Les: 9.49 | 123 16.6 110.50 5.09 | «4 | 20.3 

6 80.0 97. | 21.5 258 30.9 98.39 | 22.98 .о 29.7 

Ф 59.3 82 39-83 -40 32.3 | 69.62 17.40 .2 29.7 

5 8s5.c 124 46.52 ‚81 46.8 | 112.48 32.32 3 11.5 

0 100.0 108. 8.0 55 5.8 | 94.94 — 5.00 .2 o.i 

10 3.5 4: 32.57 -73 35.1 1.38 | —60.57 .8 275.4 














V, = “true” volume; Уса =calculated volume; Veorr —corrected volume. 
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y = LOBx +3.24 
r-0.964 SD 1005 


yzslilx +178 
r20943 50 =13.24 


о — 


4---- 








100 50 
سو — 


150 

true volume (cc) 

Fig. 2. Comparison of calculated volume and true 
volume. Direct measurement of axes. Clear 
circles and solid Нпе= 9 inch image intensifier; 
crosses and dotted line=5 inch image intensifier. 


method”) was also adapted for the 
left atrium.” We used the following 


formula: 
8 Aap: Alat 
Via Au v3 
3v Di , 
where Урл=уоште of the left 


atrium; 4ap=area of the left atrium 
in the frontal plane; 4/at=area of the 
left atrium in the sagittal plane; and 
Di vertical diameter of the sagittal 
plane. 

3. Under the assumption that the vol- 
ume of a relatively regular body bears 
a constant relation to its areas pro- 
jected at right angles? we deter- 
mined the relation of the "true" 
volume and the product of the 2 
areas. Thus a factor was obtained and 
the volume was calculated with the 
formula 


Fra E Aa Aut" K, 


where Ёга = volume of the left atrium; 
Aa, = area of the left atrium in the 
frontal plane; ш =агеа of the left 


i 
f 
i 
: 
1 
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atrium in the sagittal plane; and K — 
constant factor (o.12 for the 9 inch 
and o.11 for the 5 inch image inten- 


sifier). 
RESULTS 


“True” volumes, calculated volumes, 
corrected volumes, and per cent error be- 
fore and after correction are shown in 
Table 1. Regression equations, correlation 
coefficients, and +1 standard deviation are 
shown in Figures 2-4. Correlation coeffi- 
cients varied between 0.952 and 0.979, and 
standard deviation between 7.0 and 10.7 cc. 
for the 9 inch image intensifier. For the ; 
inch image intensifier, the respective values 
varied between 0.920 and 0.949 and 11.6 
and 15.3 cc. A statistical correction of the 
calculated volumes was attempted using 
the equation 

Fans m д 
jf П : 
where Vam = corrected volume; Van = cal- 
culated volume; 4 — intercept at the y-axis; 
and ё = regression coefficient. 

Individual errors of calculated volumes 

and corrected volumes are plotted as per 
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Fic. 3. Comparison of calculated volume and true 

volume. Area—length—method. Symbols are as 
in Figure 2. 
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Tase П 
MEAN PER CENT ERROR OF THE 3 METHODS TESTED BEFORE AND AFTER STATISTICAL CORRECTION. 
ONLY THE RESULTS OF THE 9 INCH IMAGE INTENSIFIER ARE GIVEN 
Method DMA | ALM APM 
| — 

Correction | before after before after before after 
Š | 19.7 =д.2 14.7 —7.7 —11.9 9.8 
+1 SD 14.0 | 30.5 14.1 26.6 26.7 25.1 








DMA= direct measurement of axes; ALM = area-length-method; АРМ = area-product-method; SD= standard deviation. 


cent of the true volume in Table 11. Mean 
per cent error before and after statistical 
correction is shown in Figure 5. 


DISCUSSION 


All 3 methods tested gave good results 
which are in close agreement with those of 
Sauter and associates." The regression 
equation obtained by these investigators 
was у=0.8954-9.51, their standard error 
was +6.8 cc. The best method proved to 
be the "area-product-method"'; the differ- 
ences, however, were not significant. Cor- 
relation was slightly better with the 9 inch 
image intensifier, as could be expected. 


calc. volume (cc) 
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| г=0979 SD=7.08 
|,...у=104х-1.2 
| г=0949 SD-1162 
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Fic. 4. Comparison of calculated volume and true 
volume. Area— product— method. Symbols аге 
as in Figure 2. 


Table п shows that the first 2 methods 
(direct measurement of axes and “‘area- 
length-method") on the average yielded 
too large volumes, whereas the area-prod- 
uct-method yielded too small a volume. 
Statistical correction resulted in a smaller 
mean per cent error; however, the standard 
deviation 1n all instances exceeded that be- 
fore correction. This is in contrast to the 
results which other investigators and we 
ourselves obtained in studies with casts of 
the left ventricle. This is probably due to 
the large error in the smallest heart of the 
series—that of a 2 month old infant. 


50 


' error 





50 





DMA ALM APM 


Fic. 5. Mean per cent error before and after sta- 
tistical correction. Brackets indicate +1 standard 
deviation. For details see text. DMA —direct 
measurement of axes; ALM-=area—length— 
method; APM = area — product — method. 
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SUMMARY 


Cineangiocardiographic volume deter- 
minations were carried out ini10 casts from 
normal human atria using 3 different a 
ematical models. Correlation with “true” 
volumes measured by о 
proved to be good іп all 3 methods tested; 
the differences were not significant. Statis- 
tical correction did not improve the results. 


P. Brode, M.D. 

Cardiological Department 

Pediatric University Hospital of Harbury 
Hamburg, Germany 
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LEFT ATRIAL FUNCTION STUDIED BY CINEANGIO- 
CARDIOGRAPHIC VOLUME DETERMINATIONS* 


II. CLINICAL APPLICATION 
Ву Н. A. BRUNS, M.D.t 


HAMBURG, GERMANY 


INCE preliminary studies with casts of 

normal human atria have shown good 
correlation. between "true" volume and 
cineangiocardiographically determined vol- 
umes, as previously described by us, we 
were interested in investigating left atrial 
function by continuous cineangiocardio- 
graphic volume determinations. Such stud- 
ies have been performed by several authors, 
3,7,8,10,11,14—17 but mainly in adults, and using 
serial angiography with rates of up to 12 
frames per second. 


MATERIAL AND METHOD 


Left atrial volume determinations were 
made in 13 cineangiocardiograms obtained 
from 12 patients, 3 boys and 9 girls, ranging 
in age from 1 month to 7 vears. Seven of 
these had pulmonary valvular stenosis. It 
was thought that they did not present any 
significant alteration of their left heart 
function, so that thev could serve as the 
control group. Four children had an ob- 
structive lesion of the left ventricle (aortic 
valvular stenosis, coarctation of the aorta). 
In one of these children this was combined 
with mitral stenosis and mitral regurgita- 
tion. Another child had severe mitral ste- 
nosis with severe myocardiopathy. 

All cineangiocardiograms were obtained 
during cardiac catheterization, the children 
being in an unanesthetized, resting, supine 
state. Premedication consisted of I mg. 
demerol and 2 mg. phenergan per kg. body 
weight; infants were sedated with chloral 
hydrate (0.6 gm.). 

The roentgen equipment consisted of a 
biplane unit with closed circuit television, 
9 inch and 5 inch image intensifiers,* and 


* Róntgenmüller/Philips. 


two 35 mm. “Arriflex” cinecameras running 
at s0-8o frames per second with pulsed 
radiation. Both planes were electrically ѕуп- 
chronized with alternating pulsation. Elec- 
trocardiogram tracings were recorded dur- 
ing the angiocardiography with a paper 
speed of co mm.;sec. Contrast medium 
(urografin, conray) was injected with an 
injector} within o.8 to 1.5 seconds. The 
average amount was 1 ml. per kg. body 
weight. 


DATA ACQUISITION 


Each film was marked with a lead num- 
ber 5 cm. in length. This lead number was 
held exactly against the grid in front of the 
image intensifier. In projecting the films 
for tracings, that magnification was chosen 
which showed the lead number in its orig- 
inal length. Tracings of the left atria and 
ventricles were obtained frame by frame in 
both planes over a period which would 
cover at least one complete cardiac cvcle, 
maximum of four. On the average this 
equaled 60 frames in each plane, or 23 
cycles. 

The frame which showed the very first 
trace of contrast medium at the tip of the 
catheter was marked No. 1 and the sub- 
sequent frames were counted accordingly. 

As previous investigations have shown 
(see Part I) that the 3 tested methods for 
volume calculations of the left atrium did 
not vary significantly, we chose the method 
with direct measurement of the axes, as it 
was somewhat less tedious. Three axes 
were drawn according to Figure 1, 7 and В 
and their length was measured. Volumes 


T Gidlund, Sweden. 


* From the Radiological Department (Head: Prof. M. A. Lassrich) and the Cardiological Department (Head: Prof. E. W. Keck) 
of the Pediatric University Hospital of Hamburg (Director: Prof. K. H. Schafer), Hamburg, Germany. 


T Deceased, June 25, 1970. 
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Іс. 1. Cineangiocardiograms of the left atrium. (4) Sagittal projection. 


(B) Lateral projection. The 


were then calculated using the following 
formula 


. T 
Vira = —: Di- Do- Рз, 
6 


where 7/;,-volume of the left atrium; 
Р, = frontal diameter; and D: and Р; = hori- 
zontal and vertical diameters in the lateral 
plane. 

Roentgenographic distortion was cor- 
rected using the formula 

FO 
ji ees 
FG 
where у = correcting factor; FO = focus-ob- 
ject distance; and FG — focus-grid distance. 

Left ventricular volumes were calculated 
using the area-length-method of Dodge and 
associates. 

After calculation of the volumes, volume 
changes were plotted as curves. Volume 
curves and electrocardiogram tracings were 
mounted together photographically (Fig. 2). 
(An automatic film and an electrocardio- 
gram marking device were not available at 
the time of our investigations.) 

In order to obtain an analysis of the mode 
of atrial filling and emptying, systole and 


3 measured axes are shown. 


diastole in the 7 cases with pulmonary 
stenosis were arbitrarily divided into 3 
equal portions, and the volume changes 
during each of these periods were deter- 
mined. 


25 


№ 
eo 


Volume in сс 
cá: 
D 


S 





Fic. 2. Left ventricular (heavy line, LV) and left 
atrial (thin line, LA) volume curves from a 1.8 
year old boy with pulmonary valvular stenosis. 
The values were obtained by cineangiocardio- 
graphic volume determination. Film frequency, 50 
frames/sec. Three distinct phases of atrial 
emptying can be observed. 





























Vor. 110, No. 3 Left Atrial Function Studies 469 
Tas_e T 
VOLUME DATA FROM 7 PATIENTS (8 FILMS) WITH PULMONARY VALVULAR STENOSIS AND $ PATIENTS 
WITH VARIOUS CARDIAC MALFORMATIONS 
: Е : Age BSA LA LA; 

D г Э; - 5 pee m TÉ 
lagnosis Patient Sex | Or) (mk | Kee trad (cc. га?) LAVC 
PS Т.Н. M I; 0.47 33 13.4 O.59 

PS | J.P. | M | 3 0.56 38.7 11.9 0.69 

PS M.M. | F | 33 | о.б 28.5 | 3.7 0.59 

PS Р.К. F 2311 | 0.63 256.2- | 8.6 0.66 

PS K.N. F 3; одо | 25.1 | 9.9 | о.б 
25.0 bo | 0.80 

PS A.V. E 45 IO 0:71 23.0 9.9 0.51 

PS R.O. jf l^ e 0.91 22.8 9.0 о.бо 

x 27.7 9.4 0.63 
SD+ 8.6 2.6 0.09 
Coarct. S.K, | F 0; I 0.22 51.8 31.6 | 0.39 
Coarct. M.K. | M 0; 2 0.22 | 26.4 13.1 | бы 
Coarct.CMP РК. М 035 0.32 | 39.4 14.8 0.62 
Coarct.MR.MS D.H. Е 6;1 0.83 132.0 80.0 0.30 
MS.CMP M.S. F 432 0.55 EEG 45.2 0.15 








PS= pulmonary stenosis; Coarct.= coarctation of the aorta; CMP= cardiomyopathy; MR= mitral regurgitation; MS= mitral 
stenosis; LAmax= left atrial maximal volume; LAmin= left atrial minimal volume; LAVC= left atrial volume change= (LAmax— LAmin)/ 


LAmax; BSA= body surface area. 


RESULTS 


Maximal atrial volume, minimal atrial 
volume, and per cent volume change are 
charted in Table 1. Average maximal atrial 
volume of the cases with pulmonary valvu- 
lar stenosis was 27.7 cc./m? body surface 
area (BSA) with a standard deviation of 
5.6 cc./m? BSA. Average minimal atrial 
volume was 9.4 cc./m? BSA (SD 2.6 cc./m? 
BSA), and the average volume difference 
was 18.8 cc./m? BSA (SD 4.9 cc./m? BSA). 
Per cent volume change was 63 per cent 
(SD g per cent). Atrial volume change on 
the average amounted to 40 per cent of the 
end-diastolic volume of the left ventricle; 
left atrial maximal volume was $1 per cent 
of the left ventricular end-diastolic volume. 

Atrial filling in the cases with pulmonary 
stenosis occurred at approximately the 
same rate throughout the 3 periods. Atrial 
emptying, however, occurred at different 
rates (Fig. 3). During the first third of the 
atrial systole, emptying occurred at a rel- 
atively high rate. During this period ap- 
proximately şo per cent of the total atrial 


"stroke volume" was emptied into the left 
ventricle. During the second third, empty- 
ing slowed down (retarded inflow’). During 
the third period, emptying occurred at an 
increased rate as a result of atrial contrac- 
tion. This pattern of atrial emptying was 
frequency dependent: in 3 patients with a 
mean heart rate of gt (86-99) a marked 
plateau was observed in the second period. 
With increasing heart rates (5 patients, 
mean 125 beats/min., range 110-146) emp- 
tying rates during the 3 periods were almost 
equal. 

Table 11 shows left ventricular residual 
volume, atrial volume difference and the 
amount of "conducted" blood volume ex- 
pressed as per cent of left ventricular end- 
diastolic volume of the 5 pathologic cases 
studied. In all cases left ventricular end- 
systolic volume (residual volume) expressed 
as per cent of end-diastolic volume was in- 
creased. Atrial volume difference expressed 
as per cent of left ventricular end-diastolic 
volume was increased in 2 patients with 
coarctation of the aorta and markedly in- 
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—— 3 patients, heartrate < 100 
sarees 5 patients, heartrate > 100 
E = total group 





atrial volume difference 











2^4 phase 
atrial systole 


15' phase 3'9 phase 


Vic. 3. Emptying pattern of the left atrium in 7 
cases (8 films) with pulmonary valvular stenosis. 
Atrial systole was arbitrarily divided into 3 equal 
parts. The average atrial volume decrease of the 7 
cases during the respective periods—expressed as 
per cent of total atrial volume difference—is 
shown. l'or details see text. 


creased in the patient with combined co- 
arctation of the aorta and mitral lesion. It 
was decreased in the 2 patients with cardio- 
myopathy. 

DISCUSSION 

Determination of left atrial volumes in 
adult patients have been carried out by 
several authors.!:#-8:!11,14.15-17 Most of the 
published data were not corrected for body 
surface area, so that comparison with these 
values is limited to certain authors. In 
“normal” children, to our knowledge, such 
determinations were performed only by 
Graham and associates.’ 

Our values are in close agreement with 
those of Graham et a/.,’ especially if the 
fact is taken into account that our oldest 
patient was only 7.3 years old. There is also 
close agreement with the data of Murray 
and co-workers! (Table тп). 

In analyzing left ventricular and atrial 
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volume curves, one important fact becomes 
evident— atrial volume difference is mark- 
edly smaller than left ventricular stroke 
volume. This implies that the filling of the 
ventricle is not solely accomplished by left 
atrial volume difference. Atrial volume 
change on the average amounted to 40 per 
cent of left ventricular end-diastolic volume 
in our cases, and in the cases of Graham 
et al. to 35.8 per cent. (This value was cal- 
culated from the authors' data. For better 
comparison, onlv patients under the age of 
8 years were considered.) This discrepancy 
between atrial and ventricular "stroke vol- 
ume" had already been noted by Bjórk and 
Lodin, who explained it as the result of an 
inaccurate volume determination because 
of the difficulty in distinguishing the left 
atrium from the first part of the pulmonary 
veins. This explanation, however, is not 
sufficient. The fact that atrial fibrillation 
does not necessarily impede ventricular fill- 
ing shows that the main action of the left 
atrium cannot be the filling of the left ven- 
trice by active contraction. Boehme,‘ 
Nilsson and Kramer," Asmussen and Niel- 
sen, Grant and associates," and Murray 


Taste II 


RESIDUAL LEFT VENTRICULAR VOLUME, LEFT 
ATRIAL VOLUME DIFFERENCE AND CONDUCTED 
BLOOD VOLUME EXPRESSED AS PER CENT OF 
LEFT VENTRICULAR END-DIASTOLIC VOLUME 











Left . 
Residual | Atrial Pon 
Volume Volume ducted І 
: : / д Volume* 
Diagnosis (per cent | Difference, , 
of | (per cent (per [em 
LVEDV) of hee 
| LVEDY) | LVEDV) 
Normal | 3$ | 40 2:6 
Coarct. | 42.2 54.2 3.6 
Coarct. | 34.4 50.4 15.9 
Coarct. 
+CMP $7.2. 25.4 19.4 
Coarct. | 
+MR+MS 31.0 75.6 266 
MS+CMP 77.8 | 9.5 13.7 





* Calculated as the difference between 100 per cent and resid- 
ual, left ventricular volume plus left atrial volume difference. 

Coarct.— coarctation of the aorta; CMP- cardiomyopathy; 
МК = mitral regurgitation; MS= mitral stenosis; LVEDV= left 
ventricular end-diastolic volume. 














Vou. 110, No. 3 Left Atrial Function Studies 471 
Taste IH 
COMPARISON OF OUR LEFT ATRIAL VOLUME DATA WITH THOSE OF OTHER INVESTIGATORS 
Я LAVD | ТА 
Authors No. ot LA max LA min LAVD LAVC 
Patients (cc./m?) (cc./ m?) (cc./m?) Е LVEDV | LVEDV 
Graham eż al. 19 33: 12.5 0.61 0.36* 0.57 
(SD 10.1) (SD 4.2 (SD 0.13) 
Murray et al" 22 
(adults) 36:0 17.8 18.0 
(SD 8.7) (SD 5.8) (SD 7.4) 
Present 
investigation 8 27.7 9.4 18.8 0.63 0.40 0.51 
(SD 5.6) (SD 2.6) (SD 4.9) (SD 0.09) 


























* Calculated from the author's data, only the patients under the age of 8 years were considered. Abbreviations as in 
Table 1; LAVD= left atrial volume difference; LVEDV = left ventricular end-diastolic volume; SD— + standard deviation. 


et al." were able to show that the left atrium 
functions as an elastic reservoir for the left 
ventricle. During ventricular systole the 
left atrium is dilated by the continuing 
blood flow from the pulmonary veins. After 
opening of the mitral valve during ven- 
tricular diastole, blood flows from the atri- 
um into the left ventricle. However, atrial 
volume decrease is less than left ventricular 
volume increase, therefore some portion of 
blood must be conveyed into the left ventri- 
clewithout affecting atrial volumedifference. 
For this portion of blood (approximately 
25 per cent of left ventricular end-diastolic 
volume), the left atrium serves only as a 
conductive pipe. 

As investigations of Grant and co-workers? 
have shown, the left atrium stores blood 
and energy as it is distended during ven- 
tricular systole. This energy is used to con- 
vey the blood from the left atrium into the 
left ventricle during the first part of atrial 
systole, as investigations of Gribbe eż al.? 
in dogs, and our own investigations have 
shown. A period then follows in which 
atrial volume decreases at a smaller rate. 
This was called the phase of "retarded in- 
flow” by Gribbe and associates.? However, 
as ventricular filling does not slow down 
correspondingly, flow cannot be retarded. 
Itis probably during this phase that blood 
is conducted from the atrium into the left 
ventricle with little or no active contribu- 
tion of the left atrium. Only at the end of 


ventricular diastole does atrial volume de- 
crease, again markedly, as a result of active 
atrial contraction. The average volume 
change during this third phase of atrial 
emptying in our 7 cases of pulmonary val- 
vular stenosis was 25 per cent of the total 
atrial volume change. 

Murray and co-workers" distinguish only 
2 phases during atrial systole—conduction 
phase and contraction phase—whereas 
Gribbe and associates? and we ourselves 
observed 3 distinguishable phases with 
varying rates of blood flow. This is prob- 
ably due to the fact that Murray ef al." 
used serial angiocardiographies with max- 
imally 12 exposures per second, whereas 
Gribbe and co-workers and the present 
study used cineangiocardiography with 48 
and şo frames/sec., respectively. 

As should be expected from theoretic 
considerations," some of the 5 pathologic 
cases studied showed marked alterations of 
their filling and emptying pattern. In those 
cases where there was an increased resis- 
tance to left ventricular ejection, left atrial 
volume difference (expressed as per cent of 
end-diastolic left ventricular volume) was 
greater than in the “normal”’ cases studied 
(Table п). Residual left ventricular vol- 
ume (as per cent of LVEDV) was normal 
in 2 of these cases and only slightly elevated 
in I. This implies that in these cases the 
"conducted" volume must be smaller than 
in the control group. In other words, in 
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Fic. 4. Cineangiocardiograms of a 6.1 year old girl with mitral stenosis and regurgitation and coarctation 
of the aorta. Injection into the grossly enlarged left atrium, which showed only slight excursions. (4) 
Sagittal projection. (B) Lateral projection. 


these cases with left ventricular outflow 
obstruction, atrial volume difference is of 
greater significance for left ventricular fill- 
ing than in the normal. The highest atrial 
volume difference was found in the case 
with coarctation of the aorta combined 
with mitral regurgitation and mitral ste- 
nosis. It is noteworthy that the large atrial 
contribution to left ventricular filling was 
accomplished by only slight atrial excur- 
sions. As a result of gross atrial enlargement 
(Fig. 4, 4 and B), relatively small atrial 
excursions result in a large amount of 
ejected blood. 


SUMMARY 


Left atrial volume determinations were 
carried out on I3 cineangiocardiograms 
from 12 patients ranging in age from 1 
month to 7 years. Seven of the patients had 
pulmonary valvular stenosis and were con- 
sidered as a "normal" control group. Four 
patients had left ventricular outflow ob- 
struction, in 1 this was combined with 
mitral stenosis and regurgitation. One child 


had severe mitral stenosis with severe myo- 
cardiopathy. 

Left atrial and left ventricular volume 
curves were obtained by calculating the 
volumes frame by frame (so frames/sec.). 
Arvidsson's method! (direct measurement 
of axes) was used to calculate left atrial 
volumes. Left ventricular volumes were 
calculated using the "area-length-method" 
of Dodge et al. 

Average maximal atrial volume was 27.7 
cc./m? BSA. Average minimal atrial vol- 
ume was g.4 cc./m? BSA and the average 
atrial volume difference was 18.8 cc./m? 
BSA. Per cent volume change was 63 per 
cent. Atrial volume difference on the aver- 
age amounted to до per cent of the end- 
diastolic volume of the left ventricle; left 
atrial maximal volume was 51 per cent of 
the left ventricular end-diastolic volume. 

Atrial volume difference was therefore 
markedly smaller than left ventricular 
stroke volume. This implies that the filling 
of the left ventricle is not solely accom- 
plished by left atrial contraction. During 
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ventricular systole, the left atrium is dis- 
tended by the continuing blood flow from 
the pulmonary veins. After opening of the 
mitral valve, blood flows from the left 
atrium into the left ventricle; however, 
left atrial volume decrease is less than left 
ventricular volume increase. Therefore, 
some portion of blood is conveyed into the 
left ventricle without affecting left atrial 
volume difference. For this portion the left 
atrium serves only as a conductive pipe. 

Three distinct phases of atrial emptving 
can be distinguished at heart rates below 
100 beats/min. During the first phase ap- 
proximately 50-65 per cent of the total 
atrial volume decrease takes place. Then 
a phase follows in which atrial volume de- 
creases at a slower rate. It is during this 
phase that blood is conducted from the 
atrium into the left ventricle with little or 
no active contribution of the left atrium. 
Only at the end of ventricular diastole does 
atrial volume decrease again markedly as 
a result of active atrial contraction (at the 
end of the P-wave). These results are in 
close agreement with the investigations of 
Gribbe and associates? in dogs and with the 
investigations of Grant e£ al. and Murray 
and co-workers" (who used serial angio- 
cardiography) in adults. 

In 5 patients with left atrial, left ven- 
tricular, and aortic lesions, marked alter- 
ations of their filling and emptying patterns 
were noted. In the cases with increased 
resistance to left ventricular ejection, atrial 
"stroke-volume" proved to be of greater 
significance for left ventricular filling than 
in the normal. In the 2 cases with cardio- 
myopathy, left atrial volume difference was 
decreased. 

Radiological Department 
Pediatric University Hospital of Hamburg 
Hamburg, Germany 

The assistance of Dr. Whang, Biochem- 
ical Department of the University of Ham- 
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CARDIOANGIOGRAPHIC EVALUATION OF THE 
RELATIONSHIP BETWEEN ATRIOVEN- 
TRICULAR AND SEMILUNAR VALVES: 

ITS DIAGNOSTIC IMPORTANCE IN 
CONGENITAL HEART DISEASE* 
By VICTOR DEUTSCH, M.D.,¢ AVRAHAM SHEM-TOV, M.D.,t JOSEPH Н. YAHINI, 
M.D., F.A.C.C.,t and HENRY №. NEUFELD, M.D., F-.A.C.C.t 


TEL-AVIV, ISRAEL 


NATOMOPATHOLOGIC investiga- 
tions in recent years have shown that 
the relationship between the atrioventricu- 
lar and semilunar valves follows a definite 
pattern and plays an important role in the 
identification of different types of congeni- 
tal heart anomalies. However, the angio- 
roentgenographic evaluation of this rela- 
tionship has not yet been fully defined. 

In this paper the anatomic relationship 
between the atrioventricular and semilunar 
valves is considered in the light of the em- 
bryologic development of the conotruncal 
region of the heart. The relevant cardio- 
angiographic features in the normal heart 
and in certain congenital heart diseases 
with conotruncal anomalies are then de- 
scribed, and their diagnostic value dis- 
cussed. 

This study is based on the re-evaluation 
of 35 cases of corrected transposition of the 
great vessels, 25 cases of complete transpo- 
sition of the great vessels, 9 cases of per- 
sistent truncus arteriosus, 6 cases of origin 
of both great vessels from the right ven- 
tricle and 55 cases of tetralogy of Fallot, for 
a total of 130 cases. 

Our knowledge concerning the relation- 
ship between the great vessels to assist in 
defining the type of congenital heart dis- 
ease has progressed during the years. 
Earlier definitions were based upon altera- 
tions in the relationship of the great vessels 
relative to each other and to the ventricles 
from which they originated." Another ap- 
proach was introduced by Lev, who stated 


that this anatomic classification is not 
sufficiently inclusive and added another 
criterion: the relationship of the arterial 
trunks to the ventricular septal defect and 
its pathophysiologic consequences. Re- 
cently, based on a new concept of patho- 
genesis, the point of references has again 
been changed to the relationship between 
the semilunar valves and the atrioventricu- 
lar valves.* According to this latter concept, 
in the normally developed right ventricle 
the infundibulum (embryologically the 
muscular conus) is located below the pul- 
monary valve and separates the ventrally, 
cranially and relatively left-sided pul- 
monary valve from the tricuspid valve. In 
the normal left ventricle, no conal myo- 
cardium is present below the relatively 
right-sided, low and posteriorly located 
aortic valve. Therefore, a fibrous contin- 
uity exists between the posterior leaflet of 
the aortic valve and the anterior leaflet of 
the mitral valve. 


EMBRYOLOGY 


A consideration of the embryologic de- 
velopment of the outflow tracts of the 
ventricles and the great vessels is necessary 
for a better understanding of the anatomic 
findings. 

It is appropriate to start with the primi- 
tive straight tube heart with its 4 distinct 
components: the truncus arteriosus, the 
bulbus cordis, the ventricular and the atrial 
segments. It is from the truncus arteriosus 
that the great vessels develop. The bulbus 


* From the Department of Diagnostic Radiology? and The Heart Institute, Tel-Hashomer Government Hospital, Tel-Aviv Uni- 
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cordis is destined to become the outflow 
tract of the right ventricle and the fore- 
runner of the muscular conus (infundibu- 
lum), while the primitive ventricle is the 
fore-runner of the left ventricle and the 
sinus part of the right ventricle. Following 
the bending of the cardiac tube to the right 
in levocardia (the converse is dextrocardia), 
the muscular conus will be situated on the 
upper left side of the cardiac loop. Due to 
this left and cranial localization of the 
muscular conus, an inseparable relationship 
develops between the latter and that part 
of the vascular trunk from which the pul- 
monary artery will develop. Consequently, 
the growing and anteriorly protruding 
muscular conus carries with it the con- 
comitantly developing pulmonary artery, 
pushing it cranially and ventrally. The 
final result is one in which the pulmonary 
valve is localized normally; that is, in a 
ventral, cranial and left-sided position, 
continuous with the muscular conus. The 
normal development of the muscular conus 
also contributes to the formation of the 
tricuspid valve. Two leaflets of each atrio- 
ventricular valve originate embryologically 
from the respective anterior and posterior 
endocardial cushions, but the third, the 
septal leaflet of the tricuspid valve, de- 
velops from the normally developing 
muscular conus. Consequently, the tri- 
cuspid valve is related to the ventricle in 
which the conus is located and separated 
from the pulmonary valve. Since there is 
no muscular conus present below the aortic 
segment of the truncus, the aortic valve 
remains caudally, dorsally, relatively right- 
sided and continuous with the mitral valve. 

In the condition in which there is ab- 
normal development of the conotruncus, 
the muscular conus is located below the 
pulmonary valve, but is closely related to 
the aortic valve. Consequently, the aortic 
valve is higher and anterior, not continuous 
with the mitral valve and separated from 
the tricuspid valve by the muscular conus. 
On the other hand, because of the absence 
of the muscular conus below the pulmon- 
ary valve, the latter is caudal and dorsal 
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and, in general, continuous with the mitral 
valve. In these situations, where the mus- 
cular conus is closely related to the aortic 
valve, separating it from the atrioventricu- 
lar valve, transposition of the great vessels 
is always present.? 


CARDIOANGIOGRAPHY 


In general, the semilunar valves can be 
visualized by cardioangiography better 
than the atrioventricular valves. The opti- 
mal demonstration of the atrioventricular 
valves is achieved by selective injection of 
the contrast material into the appropriate 
ventricle. The tricuspid valve is best vis- 
ualized by this method during ventricular 
systole in both the lateral and frontal views 
by intraatrial bulging of the leaflets in the 
form of a crescent limited by the tricuspid 
ring (Fig. 14). In ventricular diastole, the 
valvular ring can be seen only while the 
floating leaflets are hidden in the contrast 
filled ventricle (Fig. т. В). The noncontinuity 
of the tricuspid valve and the pulmonary 
valve in the normal heart due to the inter- 
position of the crista supraventricularis is 
optimally visualized in the lateral view 
(Fig. 1.5). On the other hand, the contin- 
uity of the anterior leaflet of the mitral 
valve with the aortic valve, forming the 
dorsal border of the outflow tract of the 
left ventricle is well visualized in diastole in 
the lateral view; it has a straight or slightly 
convex defined border, sometimes crescen- 
tic or oval shaped; the oval shape results 
from the accumulation of contrast material 
behind the leaflets, while nonopacified 
blood passes through the mitral orifice 
(Fig. 2.7). Occasionally, in the frontal view, 
the line of attachment of the posterior 
mitral leaflet can be seen in diastole due to 
the accumulation of contrast material be- 
low its edges (Fig. 2). 

Because selective right heart cardio- 
angiography is usually preferred for the 
diagnosis of congenital heart disease, the 
evaluation of the relationship between the 
mitral and the aortic valves has been 
neglected. However, if attention is given to 
this detail it can be recognized in most cases 
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liG. т. Selective right ventriculography. (4) Frontal and (В) lateral views in a case of mild pulmcnic stenosis 
showing the normal relationship of the tricuspid and pulmonary valves. (,7) The intraatrial bulging of the 
tricuspid valve leaflets (black arrows) is demonstrated in systole. (B) The tricuspid ring (between white 
arrows) in diastole. There is no continuity of the tricuspid and pulmonary valve (hollow arrow), separated 
by the outflow tract of the right ventricle. RV — Right Ventricle. 





Fic. 2. Selective left ventriculography in diastole. (4) Lateral and (B) frontal views in a normal subject 
showing the normal relationship of the mitral and aortic valves. (4) The anterior leaflet of the mitral valve 


(black arrows), which forms the posterior border of the outflow tract of the left ventricle, is continuous with 
the aortic valve (white arrow). (B) The edge of the posterior leaflet cf the mitral valve (black arrows) 
is not continuous with the aortic valve. LV — Left Ventricle; Ao= Aorta. 
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in the levophase of the examination, or in 
those instances when the left ventricle is 
visualized through a ventricular septal 
defect with right-to-left shunt. 

In tetralogy of Fallot the relationship of 
the atrioventricular and semilunar valves 
is normal. There is continuity between the 
mitral and aortic valves, while the tricuspid 
valve is separated from the pulmonary 
valve by the interposed crista supraven- 
tricularis (Fig. 3, 4-D). The diagnostic 
importance of the relationship of the 
atrioventricular valves and the semilunar 
valves is apparent, especially in the severe 
cases of tetralogy in which there is signifi- 
cant dextroposition and dilatation of the 
aorta, which may lead to the false assump- 
tion of some form of transposition. How- 
ever, the continuity of the mitral valve 
with the low positioned aortic valve and 
the noncontinuity of the tricuspid and the 
high positioned pulmonary valve in te- 
tralogy of Fallot rule out this false as- 
sumption (Fig. 4, 7 and В). 

The above normal relationship is also 
true in persistent truncus arteriosus. Con- 
tinuity of the mitral valve and the truncal 
valve rules out any malformation of the 
transposition complex group. 

In complete transposition of the great 
vessels the muscular conus is located below 
the aortic valve, separating it from the 
tricuspid valve. There is no continuity be- 
tween the aortic and mitral valve, the latter 
being continuous with the pulmonary valve 
(Fig. 5, 4-D). Occasionally, in this con- 
dition, part of the muscular conus extends 
into the left ventricular outflow tract, caus- 
ing subpulmonary stenosis. Although this 
additional fibromuscular tissue is inter- 
posed between the pulmonary valve and 
the mitral valve, there is still continuity 
between the mitral and the pulmonary 
valves on cardioangiography (Fig. $C). 

Corrected transposition of the great 
vessels 1s defined anatomically as transpo- 
sition of the great vessels, with inversion of 
the ventricles together with their atrio- 
ventricular valves.’ It follows, therefore, 
that the aorta originates from a left-sided 
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anatomically right ventricle. The atrioven- 
tricular valve of this ventricle is tricuspid 
and is separated from the aortic valve by 
the interposed muscular conus (infundib- 
ulum). The pulmonary artery originates 
from a right-sided anatomically left ven- 
tricle. The atrioventricular valve of this 
ventricle is mitral and is in continuity with 
the pulmonary valve due to the absence of 
muscular conus (Fig. 6, 7 and В). In some 
cases, additional tissue may exist below the 
pulmonary valve, slightly separating the 
right atrioventricular valve from the pul- 
monary valve (Fig. 7, Zand В). 

In origin of both great vessels from the 
right ventricle, the muscular conus can be 
closely related to the aortic valve or to the 
pulmonary, or intermediate between the 
two.*5* In the majority of cases no con- 
tinulty exists between the aortic valve and 
the mitral valve (Fig. 8, 4 and C). Occa- 
sionally, cases with this condition have 
been reported where there was continuity 
between the aortic and the mitral valves at 
necropsy. 

The evaluation of the relationship be- 
tween the atrioventricular valves and the 
semilunar valves is particularly helpful in 
the differential diagnosis of transposition 
complexes. Thus (Table 1) in both com- 
plete and corrected transposition there is 
no continuity between the left atrioven- 
tricular valve (mitral in complete transposi- 
tion, tricuspid in corrected transposition) 
and the aortic valve. However, in corrected 
transposition the right atrioventricular 
valve (mitral) is continuous with the pul- 
monary valve (Fig. 6/7), while in complete 
transposition, the tricuspid valve is not 
continuous with the aortic valve (Fig. 5, 4- 
C). Furthermore, in complete transposition 
of the great vessels and origin of both great 
vessels from the right ventricle there 1s no 
continuity between the mitral and aortic 
valves, while in complete transposition of 
the great vessels there is continuity between 
the mitral and the pulmonary valves (Fig. 
5С), which is usually not the case with 
origin of both great vessels from the right 
ventricle (Fig. 8, 4-D). 
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Fic. 3. Selective right ventriculography. (4—D) Lateral views, in 4 cases of tetralogy of Fallot. The different 
shapes assumed by the mitral valve and its continuity with the aortic valve are demonstrated. (4) Con- 
trast material passed through the ventricular septal defect into the left ventricle, but the aorta is not yet 
visualized. The aortic valve leaflets (white arrow) are seen indirectly by their imprints into the left ven- 
tricular outflow tract. The anterior leaflet of the mitral valve (black arrow), appearing as a vertical straight 
line, borders the contrast material in the left ventricle. The continuity between the mitral and aortic 
valves is clearly seen. (B) The anterior leaflet of the mitral valve (white arrow), appearing as a slightly 


concave line, forms the posterior border of the outflow tract of the left ventricle and is continuous with the 
aortic valve (black arrow). (C and D) The mitral valve (hollow arrows) appears as a crescentic filling defect, 
surrounded by the contrast material in the left ventricle. КУ = Right Ventricle; LV = Left Ventricle; 
P — Main Pulmonary Artery; Ao= Aorta. 
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Fic. 4. Selective right ventriculography. Lateral views in (4) systole and (B) diastole, in a case of extreme 
tetralogy of Fallot with patent ductus arteriosus. (4) In systole, the extreme anterior position of the aorta 
gives the misleading impression that the aorta originates entirely from the right ventricle. (B) However, 
during diastole, the posteriorly tilted aortic valve (black arrow) is seen in continuity with the mitral valve 
(between white arrows) ruling out any kind of transposition. The presence of the infundibulum (In) ex- 
cluded persistent truncus arteriosus. RV — Right Ventricle; LV — Left Ventricle; Ao=Aorta; In=Infun- 


dibulum. 


Again, both in corrected transposition of 
great vessels and in origin of both great 
vessels from the right ventricle, the aorta 
arises from the anatomically right ventricle, 
and in both the left atrioventricular valve 
Is noncontinuous with the aortic valve. 
However, in corrected transposition of the 
great vessels the right atrioventricular 
valve, being a mitral valve, is continuous 
with the pulmonic valve; this is in contra- 
diction to the situation in origin of both 
great vessels from the right ventricle, where 
none of the atrioventricular valves are con- 
tinuous with the semilunar valves (Fig. 
9; 8), 

In the majority of cases of single ven- 
tricle there is transposition of the great 
vessels. In these cases, the muscular conus 
(infundibulum) is always below the aortic 


valve. When the position of the infundibu- 
lum and the aorta are to the right, there is 
no inversion of the infundibulum (complete 
transposition-Fig. то, Æ and B). When 
the infundibulum and the aorta are to the 
left, there is inversion of the infundibulum 
(corrected transposition—Fig. 11, 7 and В). 
The pulmonary valve, due to its posterior 
position and the absence of the muscular 
conus below it, is continuous with the 
atrioventricular valves in the majority of 
cases (Fig. то, Æ and B). In others, a ridge 
of muscle separates the pulmonary from 
the atrioventricular valves. Much less fre- 
quent are the cases with a single ventricle 
without transposition of the great vessels, 
in which there is usually a normal relation- 
ship between the atrioventricular valves 
and the semilunar valves (Fig. 12, 1-С). 
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lia. 5 


. Selective right ventriculography. (4-С) Lateral views, in 3 cases of complete transposition of the great 
vessels. The continuity between the pulmonary valve (black arrow) and the mitral valve (between hollow 
arrows), and the noncontinuity between the tricuspid valve and the aortic valve (white arrow) are demon- 
strated. (D) Selective angiocardiography into the left atrium illustrating another aspect of the continuity be- 
tween the mitral valve (between hollow arrows) and pulmonary valve (black arrow). LV — Left Ventricle; 
RV = Right Ventricle; LA = Left Atrium; P= Main Pulmonary Artery; Ао = Aorta; Т = Tricuspid Valve. 
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1с. 6. (4) Venous and (B) arterial phases of selective right ventriculography, lateral view, in a case of cor- 
rected transposition of the great vessels. (4) The continuity of the right-sided atrioventricular valve (black 
arrow) and the pulmonary valve (white arrow) is shown. (B) The noncontinuity of the left atrioventricular 
valve (black arrow) and the aortic valve (white arrow) is demonstrated. VV — Venous Ventricle; AV 
= Arterial Ventricle. 





1с. 7. Selective right ventriculography. (4) Frontal and (В) lateral views, in a case of corrected transposi- 
tion of the great vessels with subpulmonary stenosis. The close relationship of the right-sided atrioventric- 
ular valve (white arrow) and the pulmonary valve (black arrow) is shown. Additional tissue, probably 
anomalous conal myocardium, below the pulmonary valve, causes subvalvular pulmonary stenosis, but the 
continuity between the atrioventricular and the pulmonary valves is still preserved. VV = Venous Ven- 
tricle; P=Main Pulmonary Artery. 
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Fic. 8. Selective right ventriculography in a case of origin of both great vessels from the right ventricle. (4 
and B) Early venous phases, lateral view, systole and diastole. (C and D) Levophases, lateral and frontal 
view. The characteristic noncontinuity between the semilunar and the atrioventricular valves is visualized: 
in 4 and C, noncontinuity of the mitral valve (between arrows) with the aortic valve (hollow arrow); in 
(B) noncontinuity of the pulmonary valve (white arrow) with the tricuspid valve (between arrows). 
Furthermore, in the lateral view (C), the high and anteriorly positioned aortic valve (hollow arrow) and in 
the frontal view (D), the vertical position of the aorta (Ao) to the right of the pulmonary artery (D), 
separated at their origin by a part of the muscular conus (arrow), are diagnostic features of origin of both 
great vessels from the right ventricle. RV = Right Ventricle; LV = Left Ventricle; LA= Left Atrium; 
Ao= Aorta; P= Main Pulmonary Artery. 





Fic. 9. (4) Forward angiocardiography 
and (B) selective left atrial injection, 
in a patient with corrected transpo- 
sition of the great vessels, ventricular 
inversion, ventricular septal defect, 
pulmonary obstruction and patent 
ductus arteriosus. (C-E) Selective 
right ventriculograms from another 
patient with origin of both great 
vessels from the right ventricle, pul- 
monary atresia and patent ductus 
arteriosus. 

In both cases the aorta (Ao) arises 
from the anatomically right ventricle 
and in both, the Jeft atrioventricular 
valve (between horizontal arrows in 
В, C, and ЕЁ) is noncontinuous with 
the aortic valve. The differentiating 

feature is that in the case with corrected transposition, the pulmonary valve (vertical arrow in £) is near 

the tricuspid valve (see right atrium RA), while in the case with origin of both great vessels from the right 

ventricle, the pulmonary valve (vertical arrow in D) is distant from the tricuspid valve (hollow arrow in C 

and D). VV = Venous Ventricle; RV = Right Ventricle; LÀ = Left Atrium; КА = Right Atrium; D = Patent 

Ductus Arteriosus. 
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Гс. то. Selective ventriculography. (4) Frontal and (В) lateral views, in a case of single ventricle with 
transposition of the great vessels, and noninversion of the infundibulum. The infundibulum (In) is situated 
on the left and anteriorly. There is continuity of the common atrioventricular valves (thick arrow) with the 
pulmonary valve (thin arrow). There is no continuity between the anteriorly positioned aortic valve (hollow 
arrow) and the common atrioventricular valves (thick arrow). CV = Common Ventricle; P= Main 
Pulmonary Artery. 








Fic. 11. Selective ventriculography. (4) Frontal and (В) lateral views, in a case of single ventricle with 
transposition of the great vessels, pulmonary stenosis and inversioa of the infundibulum. The infundibulum 
(In) is situated on the left and anteriorly. There is noncontinuity of the common atrioventricular valves 
(between arrows) and the pulmonary valve (white arrow). The ventrally and high positioned aortic valve 
(hollow arrow) is separated from the common atrioventricular valves (between arrows) by the interposi- 
tion of the infundibulum. In 2 Infundibulum; Ao- Aorta; P 2 Main Pu.monary Artery. 
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Р= Main Pulmonary Artery. 


Re-evaluation of the 130 cases of our 
material revealed that the usual diagnostic 
cardioangiographic features were inade- 
quate for the exact anatomic diagnosis in 
some. However, the evaluation of atrio- 
ventricular-semilunar valve relationship 
(Table 1) was of great help for the exact 
identification of these cases. The difficulties 
arose chiefly in cases complicated with 
marked pulmonic stenosis. In extreme te- 
tralogy of Fallot, as previously mentioned, 
a very dilated and dextroposed aorta may 
be projected in the lateral view anteriorly 


Fic. 12. Selective ventriculography in a case of 
single ventricle without transposition of the great 
vessels. (4) Frontal view. (B and C) Lateral 
views. The pulmonary artery originates from the 
ventrally and left-sided hypoplastic ventricle. The 
normal relation of the aorta to the pulmonary 
artery 1s visualized in both frontal and lateral 
views. The continuity of the aortic valve (hollow 
arrow) and the mitral valve (between arrows) is 
demonstrated in the lateral views. CV — Common 
Ventricle; In = Infundibulum; LA = Left Atrium; 





to a hypoplastic pulmonary artery, and 
falsely suggest complete transposition of 
the great vessels (Fig. 4, 7 and B). On the 
other hand, cases of origin of both great 
vessels from the right ventricle with pul. 
monary stenosis may be falsely diagnosed 
as tetralogy of Fallot (Fig. 13, 4 and В). 
In other instances (Fig. 14, 4-С) the 
“tongue-like” appearance of the crista su- 
praventricularis, which has been described 
as characteristic for origin of both great 
vessels from the right ventricle, was con- 
fusing. In all these instances, a consider- 


Fic. 14. Forward cardioangiography in a case of 
situs solitus, common ventricle, normal rela- 
tionship of the great vessels, without obstruc- 
tion to the pulmonary blood flow. (,7) Frontal 
view; (B) lateral view of the dextro (venous) 
phase; (C) lateral view of the levo (arterial) 
phase. In the frontal view (4) a tongue-like 
prominence of the crista supraventricularis (ar- 
row) suggests a diagnosis of origin of both 
great vessels from the right ventricle. However, 
the lateral views (B and C) rule this out because 
of the high, anterior and oblique position of the 
pulmonary valve (upper white arrow) and the 
continuity of the aortic valve (hollow arrow) 
with the mitral valve (between thick arrows). 
P= Main Pulmonary Artery; Ао = Aorta; LA = 
Left Atrium; CV=Common Ventricle. 
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Vic. 13. Forward cardioangiography. (4) Frontal and (B) lateral views in a case of origin of both great vessels 
from the right ventricle, with pulmonary stenosis. (4) In the frontal view, the position of the aorta to the 
right of the hypoplastic pulmonary artery, and the presence of right aortic arch are seen. (В) In the lateral 
view, the aorta is interposed. These features could confirm the diagnosis of tetralogy of Fallot; however, 
the noncontinuity of the mitral valve (white arrow) with the aortic valve (black arrow) excluded this 
diagnosis; it is diagnostic of origin of both great vessels from the right ventricle. The noncontinuity of the 
mitral valve with the pulmonary valve (seen superimposed on the aortic valve), excludes the diagnosis of 
complete transposition of the great vessels. RV = Right Ventricle; Ao= Aorta; P= Main Pulmonary 
Artery. 


T] 








lic. 15. Selective right ventriculography. (4) Frontal and (B) lateral views in a case of complete transposi- 
tion of the great vessels. The left location of the ascending aorta and the medial and posterior position of 
the pulmonary artery, as seen on the frontal view, may suggest the diagnosis of corrected transposition 
of the great vessels. However, the continuity of the mitral valve (thick arrow) with the pulmonary valve 
(thin arrow), as seen on the lateral view, and the noncontinuity of the tricuspid valve (hollow arrow) with 
the pulmonary valve (thin arrow) excludes this diagnosis. Moreover, the anteriorly high positioned and 
anteriorly tilted aortic valve, distant from the mitral valve (thick arrow), as seen in the lateral view, and 
the continuity of the pulmonary valve (thin arrow) with the mitral valve (thick arrow) are diagnostic of 
complete transposition of the great vessels. CV — Common Ventricle; RA=Right Atrium; LA — Left 
Atrium; P= Main Pulmonary Artery; Ao= Aorta. 
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lic. 16. Selective ventriculography in a 
case of dextrocardia, asplenia, common 
ventricle with hypoplastic right ven- 
tricle, oostruction to pulmonary flow 
and right aortic arch. (4) Frontal view, 
( B) latera. view in diastole, (C) lateral 
view in systole. The continuity of the 
mitral valve (thick arrow) with the 
aortic valve (thin arrow) as seen in C 
excludes all forms of transposition; the 
aorta originates from a common ven- 
tricle (anatomically left ventricle), 
while the pulmonary artery originates 
from a hypoplastic right ventricle. P 
= Main Pulmonary Artery; Ao = Aorta; 
СҮ= Соттоп Ventricle; In=Infun- 
dibulum. 





ation of the atrioventricular and semilunar 
valve relationship may clarify the diagno- 
sis. 

Likewise, the left-to-right relationship 
of the great vessels (the aorta being to the 
left of the pulmonary artery) may also be 
confusing, and may lead in some cases to 
the false diagnosis of corrected transposi- 
tion (Fig. 15, 7 and 5). Here, once more, 
the recognition of the relationship of the 
atrioventricular to the semilunar valve may 
constitute the crucial point for the correct 
diagnosis. In cases of dextrocardia and 
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lic. 17. Selective ventriculography in a case 
of dextrocardia and levoversion, persistent 
right superior vena cava, single ventricle 
and obstruction to pulmonary blood flow. 
G4 and B) Simultaneous frontal and lateral 
views. (C) Frontal view in a later phase 
with opacification of the aorta. The first 
impression, according to the position of the 
aorta and its relation to the pulmonary 
artery in the frontal view (C), suggests 
corrected transposition of the great vessels. 
However, the continuity between the 
mitral valve (thick arrow) and the aortic 
valve (thin arrow) in the lateral view (В), 
and the noncontinuity between the tri- 
cuspid and pulmonary valves, both marked 
by hollow arrows in A, exclude any kind of 
transposition, and thus clarify the diag- 

СҮ= Соттоп .Ventricle; Ао 

= Aorta; Р= Main Pulmonary Artery. 


nosis. 


dextroversion, the evaluation of the re- 
lationship of the atrioventricular valves to 
the semilunar valves is even more impor- 
tant diagnostically (Fig. 16, 4-С; and 17, 
4-С), since the distorted relationship of 
the great vessels and heart chambers may 
be another source of difficulty in diagnosis. 


SUMMARY 


The anatomopathologic relationships be- 
tween atrioventricular and semilunar valves 
are helpful in classifying congenital heart 
disease. In our experience this relationship 
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TABLE I 


ATRIOVENTRICULAR-SEMILUNAR VALVE RELATIONSHIP 
IN CONGENITAL HEART DISEASES WITH ANOMALOUS 
DEVELOPMENT OF THE TRUNCO- 

CONAL MYOCARDIUM 








Right A-V Valve ‘Left A-V Valve 














Pul- Aortic Pul- Aortic 
monary valve Шопату valve 
valve valve 
Normal Heart NC NC | NC C 
Tetralogy of Fallot NC NC NC C 
Persistent Truncus 
Arteriosus — NC — C 
Complete Trans- 
position of the NC NC С NC 
Great Vessels | 
H 
Corrected Trans- i 
position of the C NC NC NC 
Great Vessels 
Origin of Both 
Great Vessels from NC NC NC NC 


the Right Ventricle 





A-V = Atrio-Ventricular. 
NC- No Continuity. 
C= Continuity. 


presents a specific angiocardiographic as- 
pect in each anomaly involying the de- 
velopment of conal myocardium. This was 
studied in 35 patients with corrected trans- 
position of the great vessels, 25 with com- 
plete transposition, 9 with persistent trun- 
cus arteriosus, 6 with origin of both great 
vessels from the right ventricle and 55 with 
tetralogy of Fallot for a totaljof 130 cases. 
In tetralogy of Fallot and 1n persistent 
truncus arteriosus the atrioventricular- 
semilunar valve relationship was found to 
be normal. In contradistinction, in cor- 
rected transposition there was continuity 
between the right atrioventricular and the 
pulmonary valves and noncontinuity on 
the left side. In complete transposition the 
i 
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left atrioventricular valve was continuous 
with the pulmonary valve. In origin of both 
great vessels from the right ventricle no 
continuity between the atrioventricular 
and semilunar valves was present. 

This approach was particularly helpful 
in differentiating between borderline cases 
of transposition complexes with or with- 
out dextroversion or dextrocardia, and te- 
tralogy of Fallot from cases with origin of 
both great vessels from the right ventricle 
with obstruction to pulmonary flow. 


Henry N. Neufeld, M.D. 
Tel-Aviv University 
Medical School 
Tel-Hashomer Government Hospital 
Tel-Aviv, Israel 
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HYPOPLASIA OF RIGHT VENTRICULAR 
MYOCARDIUM* 


(UHL’S DISEASE) 


By JAMES R. ZUBERBUHLER, M.D., and EUGENE BLANK, M.D. 


PITTSBURGH, PENNSYLVANIA 


HL, in 1952, described a girl who died 

at 7 months of age; at necropsy al- 
most total absence of the myocardium of 
the right ventricle was noted." We have 
found in the English language literature re- 
ports of 9 other patients with a similar 
abnormality.!-5.5-! This report describes 2 
patients with Uhl's disease: one, a girl who 
died at age 17 months, has been described 
by Sherman; the other, a boy now 15 years 
of age, was first seen at the Children's Hos- 
pital of Pittsburgh at age 1 month. We be- 
lieve that he is the first patient in whom 
intracardiac electrocardiography has helped 
to establish the diagnosis. 


REPORT OF CASES 


Case I. А girl at age § months began to show 
intermittent cyanosis. Three months later she 
was admitted to the Children's Hospital of 
Pittsburgh after she vomited, became cyanotic, 
and lost consciousness. Blood pressure was 
90/60 mm. Hg, respirations were normal, and 
the liver edge extended 3 cm. below the right 
costal margin. No murmur was present; her 
heart sounds were faint. Hemoglobin was 19 
от./тоо ml. Ап electrocardiogram showed 
right atrial enlargement and small QRS com- 
plexes (Fig. 1). In a chest roentgenogram the 
heart was large and the vascular markings in 
the lungs were normal (Fig. 2). 

She was hospitalized a second time at age 15 
months for treatment of congestive heart fail- 
ure. Clubbing of the fingers was now present. 
Medical treatment was not effective and she 
died at age 17 months during an attempt to 
anastomose the superior vena cava to the right 
pulmonary artery. 

At necropsy the right atrium and right ven- 
tricle were dilated. The thin wall of the right 
ventricle consisted almost entirely of fibrous 


and elastic tissues (Fig. 3). The myocardium 
of the left ventricle was normal. 


Case п. A boy was admitted to the Chil- 
dren’s Hospital of Pittsburgh at age 1 month 
with fever, tachypnea, and cyanosis. Heart 
sounds were normal. There were no signs of 
congestive heart failure. An electrocardiogram 
showed low voltage QRS complexes. In a roent- 
genogram of the chest the heart and lungs were 
normal (Fig. 4.7). 

Physical examination when he was 4 months 
of age showed normal findings; an electrocardio- 
gram at that time showed normal QRS com- 
plexes, but right atrialenlargement and T wave 
abnormalities were present (Fig. 54). 

At age 13 years he began to tire easily and to 
have exertional dyspnea. Pulse rate was 112, 
blood pressure was 110/80 mm. Hg in the right 
arm and 160/120 in the right leg. Neck veins 
were not distended, the liver was not enlarged, 
peripheral edema and rales were absent. Al- 
though heart sounds were faint, the rhythm was 
normal. Roentgenographic examination of the 
chest showed enlargement of the heart; the 
vascular markings in the lungs were normal 
(Fig. 4, B and C). An electrocardiogram sug- 
gested biatrial enlargement. QRS complexes 

















Fic. 1. Case т. Electrocardiogram at age 8 months. 
Tall peaked P waves indicate right atrial enlarge- 
ment. QRS voltage is low and T waves are abnor- 
mal. 


* From the Departments of Pediatrics and Radiology, University of Pittsburgh School of Medicine, and Children's Hospital of 


Pittsburgh, Pittsburgh, Pennsylvania. 
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Fic. 2. Case 1. Chest roentgenogram at age 8 months. 
The heart is large and the vascular markings in the 
lungs are normal. Barium is in the esophagus and 
has dripped onto the front of the chest. 


were small (Fig. В). Hemoglobin was 15 gm./ 
100 ml. 

The data from cardiac catheterization are 
summarized in Table 1. No shunt was present 
by oxygen determinations or indicator dilution 
curves. The elevated mean pressure in the right 
atrium was almost equal to the mean pressure 
in the pulmonary artery. Atrial contraction 
waves were evident in the right ventricular and 
pulmonary artery pressure tracings. No evi- 
dence of an atrialized portion of the right ven- 
tricle could be obtained by use of an electrode 
catheter (Fig. 6). Selective cineangiocardio- 
grams showed the tricuspid valve in a normal 
position. The wall of the right ventricle was 
thin; the right ventricle and right atrium were 
dilated (Fig. 7). 

Two years later the electrocardiogram and 
chest roentgenogram show similar findings. The 
patient's symptoms have not changed; he con- 
tinues to tire quickly with moderate activity. 


DISCUSSION 

The disability in patients with Uhl’s dis- 
ease arises from deficiency of the right 
ventricular myocardium. Ineffective right 
ventricular contraction results in elevated 
right atrial pressure, right atrial enlarge- 
ment, and signs of congestive heart failure. 
If the foramen ovale is patent, a right-to- 
left shunt causes cyanosis. Interposition of 
the large and flaccid right ventricle between 
the wall of the chest and the left ventricle, 
and absence of tricuspid and pulmonic com- 
ponents cause the first and second heart 
sounds to be poorly heard. 


James R. Zuberbuhler and Eugene Blank 
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liG. 3. Case т. The right ventricle near the apex is 
devoid of myocardial fibers. The ventricular wall 
is composed of fibrous scar (S), and epicardium 
(E) with coronzry arteries. Hemorrhage secondary 
to surgery accounts for the many cells in the epi- 
cardium. (Hematoxylin and eosin X 100.) 


И 


The findings in patients with Uhl’s dis- 
ease reported in the literature are sum- 
marized in Table п. Eight infants had 
symptoms before 5 months of age, and 5 
died before 2 vears of age. 

The patient discussed by Sprague and 
Castleman? died with congestive heart fail- 
ure at age 25 vears; the patient of Reeve 
and Macdonald’ died of subarachnoid hem- 
orrhage at the age of 47 vears; the patient 
of Gould and colleagues? died of leukemia 
at 66 vears or age. 

The abnormalities of the right ventricle 
which were found at necropsy varied from 
focal deficiency of right ventricular myo- 
cardium in adults to almost total absence 
in infants. 

Although Uhl’s disease is not common, 
the diagnosis should be considered in in- 
fants who have congestive heart failure 
with cyanosis, faint heart sounds, and car- 
diomegaly, especially if evidence of right 
atrial enlargement is coupled with low volt- 
age QRS complexes on the electrocardio- 
gram. However, other forms of myocardial 
disease, pericardial effusion, and Ebstein’s 
disease are mcre common and may be im- 
possible to distinguish from Uhl’s disease 
clinically. Although in our second patient 
the shape of tre heart in chest roentgeno- 
grams resembles that of Ebstein’s disease, 
the faint first and second heart sounds and 





Fic. 4. Case п. (4) Chest roentgenogram at age 1 month. The heart and lungs are normal. (В and C) Chest 
roentgenograms in frontal and lateral projections at age 13 years. The heart image is enlarged; the vas- 


cular markings are normal. 


the absence of diastolic sounds are not 
consistent with that diagnosis. 

Since the clinical, electrocardiographic, 
and roentgenographic findings are not pa- 
thognomonic, it is necessary to base the di- 
agnosis on the findings at catheterization 
and cineangiocardiography. Similar mean 
pressures in the pulmonary artery and 
right atrium and a prominent or dom- 
inant A wave in the right ventricle and 
pulmonary artery indicate ineffective con- 
traction of the right ventricle. The angio- 
cardiographic features described by Arcilla 
and Gasul'* were present in our second pa- 


tient: normal location of the tricuspid 
valve, dilatation of the thin-walled right 
ventricle, and absence of right ventricular 
trabeculation. Another point of differenti- 
ation between Uhl’s disease and Ebstein's 
disease, which was found in our second pa- 
tient, is absence of atrialization of part of 
the right ventricle as demonstrated by in- 
tracardiac electrocardiography and pres- 
sure recordings. However, atrialization of 
part of the right ventricle mav not be dem- 
onstrable by this method in some patients 
with Ebstein’s disease.” 

The cause of Uhl's disease is not known. 
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5. Case її. 
months. The tall and peaked P waves indicate 
right atrial enlargement. The deep T wave inver- 
sion in lead V; is probably abnormal. (В) Electro- 
cardiogram at age 13 years. The P waves are tall, 
peaked and widened and indicate biatrial enlarge- 
ment. The QRS complexes are small. 


lic. 5. (4) Electrocardiogram at age 4 


Infantile and adult cases may result from 
different causes. The presence of focal dis- 
ease is compatible with survival beyond in- 
fancy; extensive absence of right ventric- 
ular myocardium results in early death. 
Treatment has been unsatisfactory al- 
though some patients have improved with 
digitalis. Two infants did not survive the 
attempt to anastomose the superior vena 
cava to the right pulmonary artery. How- 
ever, this operation is known to be hazard- 
ous in infants; perhaps it would be bene- 
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MEASUREMENTS OF OXYGEN SATURATION AND PRES- 
SURE WITH THE CATHETER TIP IN SUPERIOR VENA 
CAVA (SV), RIGHT ATRIUM (RA), RIGHT VENTRICLE 

(Rv), PULMONARY ARTERY (PA), AND RIGHT 
BRACHIAL ARTERY (RBA) 
Pressure 
(mm. Hg) 


Per Cent 
Saturation (Os) 


SVC 74 

RA 76 (13 

RV 76 20/9 

PA 77 20/9(15) 
КВА 97 | 120/55(75) 


James R. Zuberbuhler and Fugene Blank 
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Fic. 6. Case п. Pressure and electrode catheter 
tracings. The pressures in the right ventricle and 
right atrium are of similar amplitude but a domi- 
nant A wave is present in the right atrium. The 
intracardiac electrocardiogram shows no evidence 


of an atrialized portion of the right ventricle. 


ficial in older patients whose symptoms 
justify surgical operation. Two infants with 
Uhl’s disease, who were part of a larger 
group of patients treated with balloon 
atrial septostomy, did not survive the 
Waterston shunt done after the septos- 
tomy. 
SUMMARY 


Two children with hypoplasia of the 
myocardium of the right ventricle are re- 





Fic. 7. Case п. Right ventricular cineangiocardio- 
gram. The right ventricular cavity is large and un- 
trabeculated. The wall is thin. 
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ported. One, a girl, died at the age of 17 
months, and the necropsy findings are de- 
scribed. In the other, a boy now 15 years of 
age, who was first seen at the age of 1 
month, the diagnosis was made by means 
of cardiac catheterization, cineangiocardi- 
ography, and intracardiac electrocardiogra- 
phy. 


Eugene Blank, M.D. 

X-Ray Department 

University of Oregon Medical School 
3181 S.W. Sam Jackson Park Road 
Portland, Oregon 97201 
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VENTRICULAR SEPTAL DEFECT IN TETRALOGY 
OF FALLOT* 


By TAKAHIRO KOZUKA, M D., TADAHARU NOSAKI, M.D., and KENJI SATO, M.D. 


OSAKA, JAPAN 


BSTRUCTION of the pulmonary cir- 
culation and ventricular septal defect 
are considered to be the 2 essential elements 
determining the clinical and hemodynamic 
patterns in tetralogy of Fallot.^? Total cor- 
rections are now being performed in all 
cases of the tetralogy except for cases with 
severe peripheral pulmonary stenosis. Con- 
sequently, it is very important to evaluate, 
before operation, these 2 elements not only 
for the selection of the mode of right ven- 
triculotomy but also for the determination 
of the prognosis after operation. 
The purpose of this paper is to studv 
angiographically the ventricular septal de- 
fect in tetralogv of Fallot. 


MATERIAL AND METHOD 

Sixty patients with tetralogv of Fallot 
were examined by angiocardiography. All 
patients underwent total correction in the 
Department of Surgery in Osaka Univer- 
sity Hospital. The series comprised 40 
males and 20 females. Their ages ranged 
from 5 months to 22 years. Angiocardiog- 
raphy was performed by injecting sodium 
iothalamate into the right ventricle with 
an NIH type catheter, which was, as a rule, 
inserted through the saphenous vein. Si- 
multaneous anteroposterior and lateral 
views were obtained at the speed of 6 films 
per second for the first 2 seconds, 4 films 
per second for the following 1 second and 
2 films per second for the last 2 seconds. 
Simultaneous electrocardiography was re- 
corded. In 12 cases, thoracic aortography 
and/or left heart angiography were per- 
formed. 

ANATOMY 


The intracardiac landmarks, which de- 


fine the location of the ventricular septal 
defect, are the crista supraventricularis and 
the pulmonary valve from the right ven- 
tricular aspect. In the usual type of tetral- 
ogy of Fallot, the ventricular septal defect 
is situated in the anterior portion of the 
muscular ventricular septum, anterior to 
the pars membranacea. On the right ven- 
tricular aspect, the defect is localized in 
the lower part of the conus beneath the 
crista supraventricularis. It involves the 
conal septum to varying degrees, from the 
tricuspid valve to the region posterior to 
the crista supraventricularis. The parietal 
band of the crista supraventricularis, which 
is displaced anteriorly in the tetralogy, sep- 
arates the ventricular septal defect from 
the right ventricular infundibulum. The 
aorta straddles the ventricular septal de- 
fect and arises from both ventricles. On the 
left ventricular aspect, the defect lies in- 
ferior to the right aortic cusp. 

Infrequently, the defect may involve the 
subpulmonary portion of the conal septum, 
anterosuperiorly to the crista supraven- 
tricularis. In this type of tetralogy, the 
defect lies immediately beneath the pul- 
monary valve and is remote from the tri- 
cuspid valve. The defect is, on the left ven- 
tricular aspect, localized inferior to the 
commissure between the right and left 
aortic cusps and remote from the anterior 
leaflet of the mitral valve. There is close 
relationship between the pulmonary and 
aortic valves through the ventricular septal 
defect in this type of tetralogy, because 
there is no interposed subpulmonary conal 
septal musculature to divide them. The 
crista supraventricularis is not seen be- 
tween the 2 ventricular outflow tracts. 


* From the Department of Radiology (Director: Prof. H. Tachiiri), Osaka University Medical School, Dojima-Hamadori, Fuku- 


shima-ku, Osaka, Japan. 
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Vic. 1. Tetralogy of Fallot with infracristal ventricular septal defect in a boy aged 5 years. Right ventriculo- 


grams. (4) Lateral view. Mild infundibular stenosis and severe pulmonary valvular stenosis are noted. 


Ventricular septal defect is demonstrated beneath the crista supraventricularis. The right aortic cusp is 


shown above the defect as a sharply defined radiolucency. (B) Anteroposterior view. The ventricular septal 


defect is noted as an increased density beneath the right aortic cusp (arrow). 


RESULTS 

The ventricular septal defect is demon- 
strated during the early ventricular ejec- 
tion phase and also during the ventricular 
relaxation phase. In the latter phase, the 
contrast medium ejected via the defect 
fills the left ventricular sinus instead of 
passing directly into the aorta, which occurs 
during the former phase. 

Forty-six patients (77 per cent) demon- 
strated the infracristal ventricular septal 
defect and the remaining 14 patients (23 
per cent) the subpulmonary (supracristal 
ventricular septal defect. 

INFRACRISTAL VENTRICULAR SEPTAL DEFECT 

[n the lateral view, the ventricular septal 
defect was shown to be in the inferior por- 
tion of the right ventricular infundibulum, 
being rather remote from the pulmonary 
valve, and was cranially demarcated by 
the crista supraventricularis (Fig. 14; and 


24). In the lateral view, the crista separat- 
ing the aortic root and outflow tract of the 
right ventricle was demonstrated in 37 of 
46 cases, while, in the anteroposterior view, 
this was demonstrated only in 25 cases. 

Both ventricular tracts were 
superimposed in 7 cases; this obscured the 
presence of tke crista in the lateral view. 

In the remaining 2 cases, the contrast 
medium was so diluted that the crista was 
not visualized. 

On the lert ventricular aspect, the loca- 
tion of the ventricular septal defect could 
be found in relation to the right aortic cusp. 
The defect wzs noted below the level of the 
right aortic cusp. No defect was demon- 
strated above the level of the right aortic 
cusp. In the anteroposterior view, the ven- 
tricular septa. defect was noted as a small 
area of increased density just beneath the 
right aortic cusp during the ventricular re- 
laxation phase in 17 cases, in which the 


outflow 
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Fic. 2. Tetralogy of Fallot with infracristal ventricular septal defect in a boy aged 11 years. (4) Lateral view 
of right ventriculogram. The ventricular septal defect is noted beneath the crista supraventricularis and 
right aortic cusp. Marked infundibular stenosis is demonstrated. (B) Lateral view of left heart angiogram. 
The ventricular septal defect is shown just beneath the right aortic cusp. Contrast medium fills the right 
ventricular sinus. 


defect was also shown in the lateral view 
(Fig. 15). During the early ventricular 
ejection phase, the contrast medium crossed 
the defect and was demonstrated from be- 
neath the right aortic cusp passing into the 
aorta. 

The posterior wall of the upper portion 
(1.e., subpulmonary region) of the right ven- 
tricular infundibulum was clearly outlined 
in 36 cases. This indicated the absence of 
the defect in the subpulmonarv region. 

Left heart angiography was performed 
in 10 cases. The ventricular septal defect 
was shown to be beneath the right aortic 
cusp. The contrast medium crossed the de- 
fect beneath the right aortic cusp from the 
left ventricle, and filled the right ventricu- 
lar sinus and the outflow tract (Fig. 2B). 


SUBPULMONARY VENTRICULAR 
SEPTAL DEFECT 


The crista supraventricularis was not 


demonstrated in either the anteroposterior 
or the lateral view. The right ventricular 
infundibulum was largely superimposed by 
the aortic root and the left ventricular out- 
How tract in the lateral view. Both struc- 
tures were very close in the anteroposterior 
view. The ventricular septal defect was 
shown to be located in the upper part of the 
right ventricular infundibulum and to be 
close to the pulmonary valve (Fig. 3.7). 
The posterior wall of the subpulmonary 
region of the right ventricular infundibu- 
lum was consequently obscured. The upper 
outline of the ventricular septal defect was 
not clearly seen in the lateral view, while 
the lower outline was occasionally well de- 
fined. The defect was demonstrated on 
other occasions beneath the commissure 
between the right and left aortic cusps as 
an increased density during the ventricular 
relaxation phase in the anteroposterior 
view (Fig. 35). During the ejection phase, 
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Fic. 3. Tetralcgy of Fallot with subpulmonary 
ventricular septal defect in a boy aged то years. 
(A) The ventricular septal defect is shown at the 
level of the -ight aortic cusp and immediately 
beneath the pulmonary valve, which forms a dome. 
The crista supraventricularis is not demonstrated. 
(B) Simultaneous anteroposterior view with Æ. 
The increased density, medial to the right ven- 
tricular outflow tract, is the ventricular septal de- 
fect, situated beneath the commissure between 
the right and left aortic cusps (arrow). The left 
pulmonary artery is connected not with the pul- 
monary trunk, but with a patent ductus arteri- 
osus. It was confirmed at operation. (C) Antero- 
posterior view, 4 second after 4 and В. A stream 
of contrast medium is demonstrated along the left 
wall of the aortic root (arrow). 
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the contrast medium was seen as a stream 
along the left wall of the aortic root (Fig. 
26). 

Two cases underwent left heart angiog- 
raphy in addition to right ventriculog- 
raphy. In 1 case, the right ventricular in- 
fundibulum was narrowed by the right 
aortic cusp, which protruded through the 
subpulmonary defect (Fig. 4.7). The crista 
was not demonstrated in both projections 
and the defect was shown in the subpul- 
monary region at the level of the right 
aortic cusp. In left ventriculography, the 
herniated right aortic cusp partially filled 
the defect. The contrast medium was 
ejected into the right ventricular outflow 
tract via the unfilled defect (Fig. 4 В). The 
thoracic aortogram demonstrated regurgi- 
tation of the contrast medium into the left 
ventricle (Fig. 4C). In the other case, the 
right ventricular sinus was visualized in 
the left ventriculogram and the defect was 
demonstrated at the level of the aortic cusp. 


DISCUSSION 


The ventricular septal defects related to 
the ventricular outflow tract are classified 
into 2 groups: The defects involving the 
region posterior to the crista supraventric- 
ularis, and those anterior to the crista. The 
incidence of the latter defects is about 5-8 
per cent of all isolated ventricular septal 
defects.?^! Baron eż al. reported the angio- 
graphic findings in the diagnosis of the sub- 
pulmonary ventricular septal defect. They 
stressed the value of left ventriculography 
to differentiate the 2 tvpes of defects in re- 
lation to the aortic cusps and the direction 
of the flow of the contrast medium. In re- 
spect to the anatomy of the ventricular 
septum, tetralogv of Fallot is included in 
the spectrum of the isolated ventricular 
septal defects. The exact incidence of the 
subpulmonary ventricular septal defect in 
tetralogy of Fallot is still unknown. In pa- 
tients with the tetralogv, right ventricu- 
lography is the method of choice to deter- 
mine the anatomy of the right ventricular 
outflow tract as well as the ventricular sep- 
tal defect. It is necessary, therefore, to find 
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sol 
out the features serving to differentiate the 
2 types of the defect in the right ventricu- 
lograms. 

In tetralogy of Fallot, the crista supra- 
ventricularis is well developed and its 
parietal band is deviated anteriorly. There- 
fore, the crista is better visualized than in 
the isolated ventricular septal defect. Fur- 
thermore, the right ventricular hypertrophy 
in the tetralogy tends to rotate the heart 
clockwise around the longitudinal axis. 
This clockwise rotation moves the ven- 
tricular septum parallel to the frontal 
plane. Consequently, the ventricularseptum 
is definitely demonstrated as a radiolucent 
band separating the 2 ventricles in thelat- 
eral view and the defect can be well shown 
in most of the cases. In addition the right- 
to-left shunt in the tetralogy also visualizes 
the left ventricular outflow structure. In 
cases of the infracristal ventricular septal 
defect without superimposition of the ven- 
tricular outflow tracts, the crista can be 
found as a tongue-like shadow separating 
the ventricular outflow tracts either in the 
anteroposterior view or in the lateral view. 
If the crista is definitely demonstrated 
above the ventricular septal defect, the 
diagnosis of the infracristal defect can be 
established without difficulty. On the con- 
trary, the crista is underdeveloped and not 
found in cases of the subpulmonary defect. 
When the crista is not demonstrated, diff- 
culty arises in the differentiation of the 2 
types of the defect. The infracristal defect 
is usually demonstrated beneath the right 
aortic cusp in the lateral view. Close rela- 
tionship of the defect with the pulmonary 
valve in such cases is indicative of the sub- 
pulmonary defect. Obscuring of the pos- 
terior wall of the subpulmonary region 
results from high position of the defect. The 
contrast medium from the right ventricle 
visualizes the aortic cusps, which is helpful 
to define the anatomic features of the de- 
fect, the crista supraventricularis and the 
pulmonary valve. Right-to-left shunt oc- 
curs in the early ventricular ejection phase 
and the isovolumic relaxation phase. The 
early ejection phase is more suitable than 
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Vic. 4. Tetralogy of Fallot with subpulmonary 
ventricular septal defect in a girl aged 10 years. 
(4) Lateral view of right ventriculogram. The 
right ventricular infundibulum is narrowed by the 
right aortic cusp, which protrudes through the 
subpulmonary defect as a radiolucent area. The 
ventricular septal defect is demonstrated beneath 
the pulmonary valve, at the level of the right 
aortic cusp. The crista supraventricularis is not 
shown. (B) Lateral view of left ventriculogram. 
Contrast medium, shunted through the defect, fills 
the right ventricular outflow tract, instead of the 
right ventricular sinus (arrow). (C) Lateral view 
of thoracic aortogram. The right aortic cusp 
bulges anteriorly. A small amount of regurgitated 
contrast medium is noted beneath the posterior 
aortic cusp (arrow). 
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the relaxation phase to clarify the relation- 
ship between the aortic cusps and the de- 
fect in the anteroposterior view. In the 
former phase, the contrast medium is 
ejected from the right ventricle directly into 
the aorta via the defect. While the con- 
trast medium tends to flow in the center of 
the aortic root in cases of infracristal de- 
fect, it Hows along the left wall of the aorta. 
This indicates a subpulmonary defect, in 
which the defect is situated beneath the 
commissure between the right and left 
aortic cusps. During the relaxation phase, 
however, the adjacent structures are rather 
well delineated in the lateral view, while 
the precise position of the defect is difficult 
to locate in the anteroposterior view. 

Twelve cases underwent left heart angi- 
ography. In cases of the infracristal defect, 
the contrast medium filled the right ven- 
tricular sinus. In 2 cases of the subpulmo- 
nary defect, however, 1 case showed filling 
of the ventricular sinus, which is indicative 
of an infracristal defect. In the other case, 
the contrast medium filled only the right 
ventricular infundibulum through the sub- 
pulmonary defect, where the right aortic 
cusp bulged. Thus, filling of the right ven- 
tricular sinus in left ventriculography may 
not be a reliable sign as reported by Baron 
et al. in the isolated ventricular septal de- 
fect. Whether the defect is localized be- 
neath or at the level of the right aortic 
cusp should be cautiously studied in the 
lateral view. In tetralogy of Fallot, left 
ventriculography givescomplementary find- 
ings in determining the location of the ven- 
tricular septal defect. 

The high ventricular septal defect in 
tetralogy of Fallot may cause a herniation 
of the right or posterior aortic cusp, result- 
ing in aortic regurgitation and a pressure 
gradient between the main pulmonary ar- 
tery and the body of the right ventricle." 
In thoracic aortography, if the right aortic 
cusp is involved in the isolated ventric- 
ular septal defect, a step-like bulge can 
be seen between the dilated upper part of 
the right aortic cusp and the ascending 
aorta. Similarly, aortic regurgitation may 
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result from malformations of the aortic 
valve in patients with tetralogy.? Thoracic 
aortography demonstrates clearly the anat- 
omy of the aortic branches and the systemic 
arterial supply to the lungs as reported by 
Rees and Somerville.? Furthermore, it 
serves to delineate aortic regurgitation 
caused by herniation or malformation of 
the aortic cusps. 


SUMMARY 


'The ventricular septal defect in 60 cases 
of tetralogy of Fallot was examined by 
right ventriculography. Left heart angi- 
ography was performed in 12 cases. 

The infracristal defect was demonstrated 
in 45 cases and the subpulmonary defect 
in 15 cases. 

The diagnosis of infracristal ventricular 
septal defect is established without difh- 
culty, when the crista supraventricularis 
forms the upper outline of the defect in the 
lateral view, and when the crista separates 
the 2 ventricular outflow tracts as a tongue- 
like radiolucency in the anteroposterior 
view. In cases where the crista is not clearly 
shown, it is necessary to examine the defect 
in relation to the aortic cusps and pulmo- 
nary valve. 

Left heart angiography gives the comple- 
mentary findings in determining the loca- 
tion of the ventricular septal defect. 

One case of subpulmonary defect is re- 
ported in which herniation of the right 
aortic cusp partially filled the defect. 


Takahiro Kozuka, M.D. 
Department of Radiology 

Osaka University Medical School 

3 Dojima-Hamadori, Fukushima-ku 
Osaka, Japan 
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CONGENITAL ABSENCE OF THE PULMONARY VALVE 
IN TETRALOGY OF FALLOT AND ORIGIN OF 
THE LEFT PULMONARY ARTERY FROM 
THE AORTIC ARCH* 

By FELIX WYLER, M.D., MARKUS RUTISHAUSER, M.D., 


ARNI OLAFSSON, M.D., and HERBERT J. KAUFMANN, M.D. 
BASEL, SWITZERLAND 


ETRALOGY of Fallot complicated 
by the absence of the pulmonary valve 
is a rare condition. Reviewing the litera- 
ture from 1908 to 1964, Ruttenberg and 
co-workers commented on 25 cases.^? From 
1964 to 1969 we found another 15 observa- 
tions,!.3.6 
The purpose of this communication is to 
describe an additional case which has the 
associated anomaly of the left pulmonary 
artery originating from the aorta. This com- 
plex malformation has—to our knowl- 
edge—not been reported previously. 


REPORT OF A CASE 


A 2 day old male infant was admitted to our 
hospital because of cyanosis and a roentgeno- 
logically prominent paracardial mass on the 
right. The pregnancy and delivery were un- 
eventful; the birth weight was 2,620 gm. On 
admission the newborn showed marked cyano- 
sis; the respiratory rate was slightly elevated; 
the liver was not enlarged; and no signs of con- 
gestive failure were present. The right ven- 
tricle was hyperactive. On auscultation the 
first sound was normal; an early systolic ejec- 
tion click was present over the lower left sternal 
border; the second sound was loud and no 
splitting was detectable. A high-pitched Grade 
3 pansystolic ejection murmur and a loud 
Grade 2 early to mid-diastolic murmur were 
heard over the left lower sternal border, giving 
the impression of a to-and-fro type murmur. 

Roentgenograms of the chest (Fig. 1, 4 and B) 
showed a moderately enlarged heart, a tumor- 
like bulge at the right hilar region and dimin- 
ished peripheral vascular markings. The left 
upper cardiac border was somewhat prominent. 

Phonocardiogram (Fig. 2) confirmed the find- 
ings of auscultation. 


Electrocardiogram showed a frontal axis of 
190°, sinus rhythm and right ventricular hyper- 
trophy which was more than usual for the nor- 
mal newborn. 

Cardiac catheterization (Table 1) performed 
on the second hospital day revealed a normal 
pressure in the right atrium and a normal right 
ventricular end-diastolic pressure. The systolic 
pressure in the right ventricle was at systemic 
level. The pulmonary artery was not entered; 
aortic pressure, however, was normal. There 
was a peripheral arterial desaturation of 67 per 
cent. 

Angtiocardiography. Cineangiocardiography from 
injection into the right ventricle (Fig. 3, Z and 
B) shows a well-trabeculated chamber with a 
markedly hypertrophic crista supraventricu- 
laris. The orifice of the infundibulum is very 
narrow and the pulmonary artery shows con- 
siderable stenosis. There is simultaneous filling 
of a dextroposed ascending aorta through a 
ventricular septal defect. The right pulmonary 
artery is aneurysmally dilated, and its periph- 
eral branches seem small. No left pulmonary 
artery is seen. There is diastolic regurgitation 
of contrast material from the pulmonary artery 
into the right ventricle. 

Aortography by retrograde umbilical arterial 
catheterization (Fig. 4, 4 and B) reveals a 
slightly dilated ascending aorta. At the site of 
the ductus Botalli a vessel originates from the 
aortic arch and supplies the left lung. This ves- 
sel has approximately half the diameter of the 
descending aorta. 

Diagnosis of tetralogy of Fallot, absent pul- 
monary valve and origin of the left pulmonary 
artery from the aortic arch was made. 

Course. The child did fairly well, no heart 
failure or severe hypoxia developed and the 
patient could be discharged 10 days later. At 
a control in the outpatient clinic 2 months later 


* From the Departments of Cardiology and Radiology, Children's Hospital of the University of Basel, Basel, Switzerland. 
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Vrc. т. (4 and B) Chest roentgenograms on Day 2 
and Day 14 at different respiratory phases. In 4 
the "tumor" like bulge on the right is seen lateral 
to an opacity identified later (Fig. 4) as the ascend- 
ing aorta. Here and in В also note the prominence 
of the left upper cardiac border. The peripheral 
pulmonary vasculature is noticeably diminished 
throughout. 


the child was noted to have virtually no more 
cyanosis. The other physical findings were un- 
changed and the general condition was good. 


DISCUSSION 


The clinical appearance of this patient 
with a loud to-and-fro murmur at the lower 
left sternal border and moderate cyanosis 
already suggests the diagnosis of pulmo- 
nary insufficiency in tetralogy of Fallot. 
This impression is further supported by 
the roentgenologic features; i.e., cardio- 
megaly, marked dilatation of the pulmo- 
nary artery and diminished peripheral vas- 
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cularity. A prominent bulge at the upper 
left cardiac border (the dilated right ven- 
tricular outflow tract) is another helpful 
sign for roentgenologic identification of this 
lesion." The definite confirmation of an 
absent pulmonary valve can only be ob- 
tained by surgery or necropsy. The diag- 
nosis, however, based on the presented data 
can be presumed to be correct since full 
correlation between auscultatory, angio- 
cardiographic and anatomic findings was 
established. 

In tetralogy of Fallot with an absent 
pulmonary artery on one side, this anomaly 
always occurred on the left.* This phenom- 
enon was explained by the fact that the 
defect of the bulbus cordis affects not only 
the infundibulum but may also influence 
the development of the main and left pul- 
monary arteries. In cases with an absent 
left pulmonary artery the blood supply to 
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Fic. 2. Phonocardiogram on Day 2, taken at the 
lower left sternal border. Top: ECG-Lead II. S, 
= first sound; S5—second sound; SM = systolic 
murmur; DM = diastolic murmur; E=ejection 
click (seen best in high frequencies and auditory 
range). 
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TABLE I 
CATHETERIZATION DATA 
. Saturations Pressures 
Vessel \ 
(per cent) | (mm. Hg) 

SVC 67 — 
RA 67 a=6, m=! 
RV 71 | 66/5 
Ao. asc. 67 72/48, m=56 











SVC= superior vena cava; RA=right atrium; RV= right ven- 
tricle; Ao. аѕс. = ascending aorta. 
а= average; т = mean. 
the affected lung was generally through 
bronchial arteries or a vessel arising from 
the aortic arch. Embryologically, such a 
vessel represents the persistent dorsal and 
ductal-like portion of the pulmonary arch. 
A blood supply from the ascending aorta 
was found only in the cases with an absent 
right pulmonary artery? 

Based on the previous reports on tetral- 
ogy with absent pulmonary valve, there 
seems to be a poor prognosis. Hypoxia and 
more commonly intractable right heart 
failure as a result of massive pulmonary 
valve insufficiency were the causes of 
death." Respiratory distress from 
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tracheobronchial obstruction caused by 
the dilated pulmonary artery and its 
branches has also been reported." Surgical 
closure of the ventricular septal defect and 
removal of the infundibular obstruction, 
however, was performed successfully, and 
the remaining pulmonary valve insuffici- 
ency seemed not to have detrimental effect 
on these cases.?7 Anastomosis of the supe- 
ror vena cava to the right pulmonary 
artery was recently reported to have re- 
lieved the respiratory tract obstruction in I 
infant. In our patient, the present good 
clinical condition seemed not to warrant 
any surgical intervention. The mentioned 
problems in the course of tetralogy and 
pulmonary insufficiency are further com- 
plicated by the additional anomaly in our 
case. This ductal type vessel supplying the 
left lung seemed rather small as did its 
branches. It may be of some importance, 
however, that angiography was performed 
on the fourth day of life when the pulmo- 
nary vascular resistance might still have 
been elevated.’ In fact, the falling resis- 
tance to flow to the left lung might very 
well have caused the disappearance of 





Fic. 3. (4 and B) Cinecardiography on Day 3. Tip of catheter in right ventricle (RV). Beside the details 
given in text note narrowing of right ventricular outflow tract (. .) and pulmonic stenosis (IM); on the right 


the aneurysmally dilated pulmonary artery С}. М = dextroposed ascending aorta. 
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Vic. 4. (4 and B) Transumbilical aortogram on Day 4 of life. (4) Early phase. Opacification of a dilated 
ascending aorta and both coronary arteries. Note the filling of a "ductus" like structure (MP). (B) Through 
the latter, there is in this later phase filling of the entire left pulmonary artery. 


cyanosis in our patient at follow-up several 
weeks later. 

This increasing aorticopulmonary shunt 
may result in left heart failure. On the 
other hand, diminished pulmonary blood 
flow and cyanosis could be the conse- 
quence of pulmonary vascular disease 
caused by long standing pulmonary hyper- 
circulation. Any of these two mechanisms 
may well play a decisive role in the ulti- 
mate course of this hemodynamically 
complicated malformation. 


SUMMARY 

A case of tetralogy of Fallot complicated 
by the absence of the pulmonary valve is 
reported. 

The case had the associated anomaly of 
origin of the left pulmonary artery from the 
aortic arch. 

Herbert J. Kaufmann, M.D. 

Children’s Hospital of the University of Basel 
Rómergasse 8, CH-4000 

Basel, Switzerland 
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MALPOSITION OF PULMONARY ARTERIES (CROSSED 
PULMONARY ARTERIES) IN PERSISTENT 
TRUNCUS ARTERIOSUS* 


By ANTON E. BECKER, M.D., MIES J. BECKER, M.D., 
and JESSE E. EDWARDS, M.D. 


MINNEAPOLIS, MINNESOTA 


N UNCOMMON arterial anomaly is 
that in which the ostium of the left 
pulmonary artery lies to the right of and 
above that of the right pulmonary artery. 
From these positions, the 2 pulmonary 
arteries cross each other as they proceed to 
their respective lungs. 

Jue and associates? proposed the name 
“crossed pulmonary arteries” for this con- 
dition and described an example in a new- 
born infant with the trisomy 18 syndrome. 
In addition to the pulmonary arterial mal- 
formation in question, their case exhibited 
an atrial septal defect of the so-called sinus 
venosus type associated with anomalous 
connection of the right upper pulmonary 
vein to the right atrium. The great arteries 
were otherwise normally developed. 

The present report deals with 3 cases, 
each with persistent truncus arteriosus, 
in which the ostia of the pulmonary arteries 
were malpositioned. In 2 of the cases, the 
pulmonary arteries crossed each other and 
there was interruption of the aortic arch; 
in the third case, there was atresia of the 
aortic arch, but without crossing. 

Knowledge of the occurrence of “crossed 
pulmonary arteries” in the presence of per- 
sistent truncus arteriosus associated with 
malformations of the aortic arch may aid 
in the interpretation of angiocardiograms 
in appropriate cases. 


DESCRIPTION OF SPECIMENS 


An analysis was made of 13 specimens 
with persistent truncus arteriosus, in each 
of which the pulmonary arteries arose from 
the truncus (Types 1 and 11).! 


In 10 of these cases, the left and right 
pulmonary arteries arose next to each 
other, the ostium of the left artery lying 
to the left of the ostium of the right (Fig. 1). 

In 3 cases, there were abnormalities in 
origin of the pulmonary arteries and, in 2 
of these, in the courses that all the arteries 
took. These 3 cases form the basis for the 
descriptions below. 


ILLUSTRATIVE CASES 


Case 1. The specimen was from a newborn 
infant, of whom no other information was 
available to us. The heart exhibited a classic 
example of persistent truncus arteriosus, Type 
1.1 The branches of the aortic arch were normal. 
The segment of the aorta between the left 
subclavian artery and the ductus arteriosus was 
represented by an atretic strand. The pulmo- 
nary arterial ostia which were malpositioned 
arose from the pulmonary aspect of the per- 
sistent truncus. The orifice of the left pulmo- 
nary artery lay 2mm. superior and to the right 
of the orifice of the right pulmonary artery 
(Fig. 2; and 3, а and 4). From these origins, 
the 2 pulmonary arteries crossed each other 
as they coursed toward their respective lungs. 
In crossing, the left pulmonary artery was 
superior to the right. The ductus arteriosus 
was patent although narrow. Its pulmonary end 
appeared to begin from the superior aspect of 
the pulmonary aspect of the truncus near the 
left pulmonary artery. 


Case п. A newborn female infant died at the 
age of 1 week following a surgical procedure for 
congenital atresia of the duodenum. The heart 
showed a Type I persistent truncus arteriosus, 
with complete interruption of the aortic arch. 
The pulmonary portion of the truncus was 
dilated and communicated directly through a 


* From the Departments of Pathology, The Charles Т. Miller Hospital, St. Paul, Minnesota and The University of Minnesota, 


Minneapolis, Minnesota. 
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Fic. 1. An example of normally oriented pulmonary 
arteries in persistent truncus arteriosus (Type I1). 
The ostia of the pulmonary arteries lie next to 
each other, with the ostium of the left pulmonary 
artery (L.P.) to the left of that of the right 
pulmonary artery (К.Р.). R.V.=right ventricle; 
Ao.=ascending aorta beyond truncus. 


widely patent ductus arteriosus with the de- 
scending aorta. The left subclavian artery 
arose from the descending aorta opposite the 
ductus arteriosus. The ostia of each of the pul- 
monary arteries were separated by 9 mm. The 
orifice of the left pulmonary artery was located 
superiorly and slightly to the right of the ostium 
of the right pulmonary artery. There was, as in 
Case 1, a typical pattern of “crossed pulmo- 
nary arteries,” with the left pulmonary artery 
crossing superior to the right (Fig. 4; and 5, а 


and 2). 


Case ш. A female infant, born at 32 weeks 
gestational age, died 1 hour after birth with 
multiple congenital malformations associated 
with the trisomy 18 syndrome. The heart 
showed a classic example of persistent truncus 
arteriosus, classified as Type 1 and associated 
with interruption of the aortic arch. There was 
no continuity between the walls of the aortic 
arch and descending aorta. The short pulmo- 
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nary trunk, after its origin from the persistent 
truncus, was dilated and connected through a 
patent ductus arteriosus with the descending 
aorta. The left subclavian artery originated 
from the descending aorta, immediately distal 
to the orifice of the ductus arteriosus. Each of 
the 2 main pulmonary arteries originated from 
the pulmonary portion of the truncus. The ori- 
fice of the left pulmonary artery, which was 
narrow, was positioned superior to that of the 
right pulmonary artery (Fig. б, а and 7). From 
these origins, the vessels proceeded to their 
respective lungs without crossing. 


DISCUSSION 


Although congenital anomalies of major 
pulmonary arteries are uncommon, a vari- 
ety of entities come under this category. 
Included are such conditions as: (1) local- 
ized stenosis or hypoplasia of 1 or both 
branches; (2) absence of 1 or each artery; 
(3) anomalous origin of either 1 or both 
branches from a vessel other than the pul- 
monary trunk; and (4) malposition of the 
origins of the pulmonary arteries, either 





Fic. 


2. Case 1. Schematic drawing of vascular 
abnormalities. Persistent truncus arteriosus with 
atresia of aortic arch and patent ductus arteriosus 
(P.D.). The ostium of the left pulmonary artery 
(L.P.) lies to the right of and above that of the 
right pulmonary artery (К.Р.). The branches 
cross as each proceeds to its respective lung. 
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Fic. 3. Case т. (a) Interior of persistent truncus arteriosus. Vessel overrides a ventricular septal defect (D). 
The orifice of the left pulmonary artery (L.P.) lies to the right and above that of the right pulmonary 
artery (R.P.). Ао. = ascending aorta. (4) Posterior view of exterior of great vessels showing the left pul- 
monary artery (L.P.) crossing superiorly to the right pulmonary artery (R.P.). Ao. = ascending aorta. 


from the pulmonary trunk or from a per- 
sistent truncus arteriosus. 
In the case with the latter condition, re- 


Y ported by Jue and associates, each pul- 
monary artery arose from the pulmonary 
trunk. The origin of the left pulmonary 

PD 


artery lay to the right of and above the 


: ific j ic ary artery. 

RP СОР огїйсе of the right pulmonary artery 
eN f Each artery crossed the other as it coursed 
i 4 MD to its respective lung. Jue and his group? 


WCC 
mea 2 [11 
Sa W © proposed the term “crossed pulmonary 
Sa arteries” for this anomaly. 
М . . 
In our study, there were 3 cases in which 


the pulmonary arteries arose anomalously 





XX 
Fic. 4. Case п. Schematic drawing of vascular 
j abnormalities. Persistent truncus arteriosus with 
; interruption of aortic arch and patent ductus 
arteriosus (P.D.). The left (L.P.) and right (R.P.) 


pulmonary arteries show abnormalities. similar 
to that in Case I. 
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тс. 5. Case п. (a) Right ventricle (R.V.) and great vessels. The ascending aorta (Ao.), which arises from 
the truncus arteriosus, ends by dividing into the innominate and left common carotid arteries. The ostium 
of the left pulmonary artery (L.P.) lies slightly to the right of and above that of the right pulmonary 
artery (R.P.). A patent ductus arteriosus (P.D.) leads from the pulmonary portion of the persistent trun- 
cus arteriosus to the descending aorta (D.A.). The left subclavian artery (L.S.) arises from the latter seg 
ment (artifact beyond subclavian ostium). (4) Posterior view of great vessels showing crossing of the left 
pulmonary artery (L.P.) superiorly to right pulmonary artery (R.P.). Ao. = ascending aorta. 


and, in 2 of these, the pulmonary arteries 
crossed each other. These cases were found 
among I3 specimens with persistent trun- 
cus arteriosus (Types 1 and п). In the 1 
case with anomalously positioned ostia 
but without crossing (Case m1), the mal- 
formation is considered a lesser form of 
classical “crossed pulmonary arteries." It 
is of interest that, in each of our cases of 
persistent truncus with this pulmonary 
arterial anomaly, interruption or atresia of 
the aortic arch occurred. 

To our knowledge, there have been no 
reported cases of pulmonary 
arteries" in persistent truncus arteriosus, 
although an anomalous position of the 
orifices of the pulmonary arteries has been 
described in this condition. In several re- 
ports, a superiorly located orifice of the 


crossed 


left pulmonary artery has been men- 
tioned.“ Keith and associates? described, 
in persistent truncus arteriosus, the angio- 
cardiographic phenomenon of a high arch- 
ing left pulmonary artery. Van Praagh 
and Van Praagh? attributed this sign to 
the superior position of the orifice of the 
left pulmonary artery in persistent trun- 
cus. Although mentioning that the left 
pulmonary artery may arise above the 
right, the latter authors did not indicate 
how common this change was among the 
57 specimens with persistent truncus that 
they reviewed. They did not mention the 
phenomenon of crossing. Victorica and 
associates, in a clinical study of 14 cases 
of persistent truncus arteriosus in in- 
fancy, mentioned that, in roentgenograms, 
an abnormally high left hilum was an un- 
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Fic. 6. Case mt. (а) Schematic drawing showing persistent truncus arteriosus with interruption of aortic 
arch and patent ductus arteriosus (P.D.). (4) Interior of right ventricle (R.V.), persistent truncus arteri- 
osus, patent ductus (P.D.) and descending aorta (D.A.). The left pulmonary arterial ostium (L.P.) is 
narrow and arises above the ostium of the right pulmonary artery (R.P.). Ascending aorta (Ao.) arises 
from persistent truncus and ends by branching into the innominate and left common carotid arteries. 
Left subclavian artery (L.S.) arises from descending aorta. 


common finding. This could indicate the 
rarity of malpositioned orifices of the pul- 
monary arteries. It is of interest that no 
cases with interrupted aortic arch were en- 
countered in their series. In each of our 
cases with crossed pulmonary arteries, 
interruption or atresia of the aortic arch 
was present. 

The developmental basis for the anom- 
alous position of the ostia of both pul- 
monary arteries is not certain. Jue and 
associates? suggested that this condition 
could result from faulty differential growth 
during the process of partitioning of the 
truncus arteriosus into the aorta and pul- 
monary trunk. 

Although the condition of “crossed pul- 
monary arteries” is of no hemodynamic 
significance, knowledge of its occurrence, 


whether or not in combination with per- 
sistent truncus, may aid in the interpreta- 
tion of certain peculiarities encountered in 
the angiograms. 


SUMMARY 


Among 13 specimens with persistent 
truncus arteriosus, there were 3 cases with 
malposition of the pulmonary arteries. In 
2 specimens, the ostium of the left pul- 
monary artery lay to the right of and above 
that of the right pulmonary artery. The 2 
pulmonary arteries crossed each other as 
they proceeded to their respective lungs: 
“crossed pulmonary arteries.” The third 
specimen presented anomalously positioned 
ostia of the pulmonary arteries but without 
crossing. This condition is considered to be 
a lesser form of classical "crossed pulmo- 
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nary arteries.” Each of these cases also ex- 
hibited interruption or atresia of the aortic 
arch. 





Jesse E. Edwards, M.D. 
Department of Pathology 

The Charles T. Miller Hospital 
125 West College Avenue 
Saint Paul, Minnesota 55102 
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COARCTATION OF THE ABDOMINAL AORTA* 


By FLORENCIO A. HIPONA, M.D.,t and AHMED JAMSHIDI, М.р. 


BOSTON, MASSACHUSETTS 


(у RCTATION of the abdominal aorta 


is uncommon. The disease entity may 

be a developmental anomaly, although the 

prevailing theory in its etiology is an arter- 

ritis similar to a variety of Takayashu’s 
aortitis.^* 

The purpose of this paper is to report 2 

points, the benefits of surgical therapy and 
prognosis. 


REPORT OF CASES 


Case 1. L. Y. An asymptomatic 16 year old 
white female was first noticed to have systolic 
hypertension during a physical examination at 
7 years of age. She was referred to the Yale-New 
Haven Hospital at 12 years of age for persis- 
tent systolic hypertension, a heart murmur 
and weak femoral pulses. 

Physical examination. The blood pressure 
in the right arm was 140/90 and about 8o mm. 
Hg in the legs. There was no cardiomegaly. A 
left ventricular impulse was palpable. A harsh 
ejection systolic murmur was best heard over 
the second right intercostal space and was 
conducted towards the neck. No murmur was 
heard over the back, lumbar area or over the 
abdomen. The radial pulses were strong and 
easily palpable. The femoral pulses were very 
weak. 

Except for left axis deviation, the electro- 
cardiogram was normal. 

Roentgenologic findings. Roentgenograms of 
the chest showed normal heart size and pul- 
monary vasculature. No rib notching was seen. 

Venous angiocardiogram with injection of 
the contrast medium into the right atrium and 
antegrade aortogram via brachial artery were 
obtained (Fig. 1, only the lateral projection is 
currently available). Both studies demonstrated 
coarctation of the abdominal aorta extending 
from the mid-portion of D12 for approximately 
73 cm. The renal arteries, the superior mesen- 
teric and the celiac axis showed post-stenotic 
dilatations as they originated from the coarcted 





segment. Just distal to the coarctation was 
minimal post-stenotic dilatation proximally 
but the distal abdominal aorta was diffusely 
small. 

Surgery. At surgery the abdominal aorta 
showed a narrow coarcted segment, 7 5 cm. 
long. The narrowing was conspicuous at the 
center where the external diameter was about 


бс. 1. Case т. Preoperative aortogram in the lateral 
projection demonstrating a diffuse narrowing of 
the abdominal aorta (7.5 cm. long) at the level of 
mid D12 to mid Li (arrow). The proximal celiac 
axis (CA), superior mesenteric artery (SMA), and 
aorta immediately distal to the coarctation show 
post-stenotic dilatation. However, the distal ab- 
dominal aorta appears diffusely narrow. 


* From the Departments of Radiology, Boston City Hospital and Harvard Medical School, Boston, Massachusetts; and the De- 
partment of Medicine Cardiovascular Laboratory, Bridgeport Hospital, Bridgeport, Connecticut. 


T Associate Professor of Radiology, Harvard Medical School. 





1 Clinical Assistant Professor in Pediatrics, Yale University School of Medicine. 
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lic. 2. Case 1. (4 and B) Biplane aortograms after patch grafting. The coarcted segment is twice the lumen 
diameter compared to the preoperative state. The distal abdominal aorta is of normal caliber. The inferior 
mesenteric artery (IMA) is dilated and fills in retrograde fashion the superior mesenteric artery (SMA). 


4-5 mm. A membrane was present in the cen- 
ter of the coarcted segment. This was excised 
and a patch dacron graft was sutured to the 
aortic wall to restore a normal sized lumen. 

Follow-up. Retrograde aortography (Fig. 2, 
А and B) demonstrated improvement in the 
coarcted lumen to at least twice the diameter 
of the preoperative state. Four years after 
surgery, she was asymptomatic with blood 
pressures of 130/88 mm. Hg in the upper and 
lower extremities. 


Case п. К.Р. A 19 year old white female 
was admitted to the Bridgeport Hospital. 
Chief complaints of numbness and pain of both 
lower extremities of 1 year's duration followed 
moderate to severe exertion. She had vague 
upper abdominal pains. At 16 years, she was 
hypertensive. An extensive study at this time 
showed no abnormality in the blood chemis- 
tries, urinary catecholamines, 5-hydroxy- 
indole-acetic acid, and aldosterone levels, intra- 
venous pyelogram, electrocardiogram and 
roentgenograms. 

Physical examination. The blood pressure in 
the right arm was 209/130, left arm 200/120 


mm. Hg and could not be obtained in the lower 
extremities. There was no cardiomegaly. An 
early ejection systolic murmur was heard over 
the apex with maximal intensity over the mid- 
abdominal area. No murmur was heard at the 
back. The femoral pulses could not be felt. The 
radial pulses were strong. 

The electrocardiogram was normal. Right 
heart catheterization normal. The left 
brachial artery pressure was 230/140 and the 


Was 


lower abdominal aortic pressure was 168/125 
mm. Hg. 

Roentgenologic findings. Roentgenograms of 
the chest demonstrated normal heart size and 
pulmonary vasculature. Upper gastrointestinal 
studies and cholecystography were normal. The 
right gth and то ribs included in the gall- 
bladder roentgenograms showed minimal notch- 
ing. 

Retrograde aortogram (Fig. 3) showed abrupt 
narrowing of the abdominal aorta at the level 
of the origin of the celiac axis. The entire ab- 
dominal aorta and proximal common iliac arte- 
ries were hypoplastic. There was stenosis of 
both proximal renal arteries, left more than 
right. The inferior mesenteric artery was dilated 
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and opacified retrograde to the right colic 
branches of the superior mesenteric artery. 
The lower intercostal and lumbar arteries were 
dilated and tortuous. 

Surgery. At surgery (Dr. Michael DeBakey), 
she had a bypass graft from the descending 
thoracic aorta to the abdominal aorta and a 
bypass graft from the abdominal aortic graft to 
both renal arteries s performed. The pulses of the 
lower extremities were restored in the post- 
operative period. Blood pressure in the arms 
now Is 140/80 mm. Hg. 

Follow-up. In 1 year she underwent aortog- 
raphy for evaluation of the graft and abdom- 
inal aorta and its run-off (Fig. 4, Æ and B). She 
has remained symptom free since the operation. 


DISCUSSION 


This condition has a female sex predom- 
inance and affects frequently children and 
young adults.^* Variable symptoms may 
occur directly from the lesion in the form 
of leg cramps, easy fatigue of the lower ex- 
tremities and occasionally abdominal an- 
gina. Indirectly the patients may manifest 
signs and symptoms of congestive heart 
failure and cerebrovascular accident. 

Hypertension is commonly present in 
the upper half of the body and frequently 
to an alarming degree. This may be as- 
cribed to a purely obstructive lesion of the 
aortic blood flow which results in elevation 
of the pressure in a confined aortic location. 
However, a better explanation is the forma- 
tion of humoral factors from the kidneys 
due to low perfusion pressure of the kidneys. 
This may be secondary to coarctation of 
the abdominal aorta or actual involv ement 
of one or both proximal renal arteries. 

One interesting facet in both cases pre- 
sented is the lowering of the blood pressures 
to normal after surgery. 

Abdominal pain may be vague and minor 
as in our Case 11 or may be catastrophic. 
The mechanism of the gastrointestinal 


symptomatology 1 is due to involvement of 


the origins of the celiac, superior and in- 
ferior mesenteric arteries adjoining the co- 
arcted segment of the abdominal aorta. 
There results a low perfusion and ischemia 
of the gastrointestinal tract. Another rea- 
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Fic. 
in a 19 year old hypertensive female. The study 
demonstrated an abrupt coarctation of the upper 
abdominal aorta at the level of the first lumbar 
vertebral body. The origins of the celiac axis, 
superior mesenteric and both renal arteries were 
involved. The abdominal aorta distal to the 
coarcted segment was very narrow which extended 
to the common iliac arteries. The inferior mesen- 
teric artery (IMA) was dilated and serial roent- 
genograms revealed subsequent opacification of the 
superior mesenteric artery. The other roentgeno- 
grams showed dilated and tortuous low intercostal 
arteries. 


3. Case п. Preoperative retrograde aortogram 


son for the visceral pain may be diversion 
of the blood flow of the viscera to the lower 
extremities by way of collateral circulation 
(viscus to somatic steal). 

Proper abdominal palpation may elicit a 
strong aortic pulse in the upper abdomen 
which diminishes in intensity or disappears 
distally. This maneuver is valuable in dif- 
ferentiating coarctation of the abdominal 
aorta from that of the thoracic aorta. Our 
Case 11 demonstrated a systolic murmur in 
the mid abdomen which is ascribed to the 
turbulence in the aortic flow at the coarcta- 
tion. 

A diagnostic point is illustrated in Case 
п by the erosions of the right 10th and 11th 
ribs which were discovered by accident in 
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Fic. 4. Case п. (4 and В) Postoperative aorto- 
grams via left axillary approach 1 year after 
surgery. There is wide patency of the graft (arrow 
in 4) from the mid-thoracic aorta to the distal ab- 
dominal aorta as well as the branching graft (arrow 
in B) from the distal graft to both renal arteries. 
The common iliac arteries are now of normal size. 


cholecystograms. This finding is due to the 
pressure effects of the dilated and tortuous 
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low intercostal arteries which majorly par- 
ticipate in the collateral circulation to the 
lower part of the body. 

Coarctation of the low thoracic or upper 
abdominal aorta must be considered strongly 
in the presence of upper extremity hyper- 
tension and a disappearing or absent pulsa- 
tion of the abdominal aorta. The chest 
roentgenograms reveal absence of roent- 
genologic findings of coarctation at the 
aortic arch level. Closer scrutiny of the 
lower ribs may demonstrate rib notching in 
the 1oth to 12th ribs (Case i1). 

Aortography*-* is necessary in the diag- 
nostic evaluation of this disease. The size, 
site and extent of aortic obstruction can be 
determined. The involvement of visceral 
vessels and the degree of collateral circula- 
tion are identified. These factors, along with 
the symptomatology, will help determine 
the type and scope of vascular surgery. 

A simple excision of a localized coarcta- 
tion and subsequent anastomosis of the 
aorta may suffice. If the lesion is somewhat 
small and adjacent to origins of the visceral 
arteries, a patch graft may be added for 
proper restoration of the aortic caliber 
(Case 1). When the lesion is fairly extensive, 
prosthetic grafts are necessary to divert the 
aortic flow from the low thoracic to the ab- 
dominal aorta or iliac arteries (Case 11). 
Another graft is applied to the renal ar- 
teries to enhance the perfusion of the kid- 
neys. 

'The pathologic lesion consists of increased 
density in the periaortic connective tissue. 
There is marked intimal proliferation with 
accumulation of elastic and collagenous tis- 
sue in the media. The first case shows an- 
other interesting finding of a membrane in 
the center of the coarcted segment. 

In both cases, the distal abdominal aorta 
and iliac arteries were extremely narrow in 
the preoperative aortograms. Originally, 
this was thought to be hypoplasia of the 
vessels rendering judgment of the extent of 
the lesion very difficult. Aortograms after 
prosthetic grafting (Case 11) demonstrated 
restoration of the iliac arteries to normal 
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caliber. The plausible explanation of the 
initial observation is now ascribed to the 
low volume and diminished intravascular 
pressure due to the coarctation rather than 
diffuse extension of the lesion. 

If the lesion is not corrected surgically, 
the patient may die of cardiac decompen- 
sation from prolonged and severe hyper- 
tension, cerebrovascular hemorrhage or 
visceral ischemia.! 


SUMMARY 


Two cases of coarctation of the abdom- 
inal aorta are reported to illustrate the 
salient diagnostic points and the improve- 
ment following surgery. 

Coarctation of the low thoracic or ab- 
dominal aorta must be considered strongly 
in young female patients who have upper 
extremity hypertension, strong upper ab- 
dominal aortic pulse which disappears dis- 
tally or no aortic pulse in the abdomen and 
a murmur or bruit in the epigastrium. 
Chest roentgenograms show lack of findings 
of coarctation of the aorta at the arch 
level, but associated rib notching of the 
10th to 12th ribs. Aortography is essential 
in making the diagnosis and as a guide to 
the therapeutic approach. 


Coarctation of the Abdominal Aorta 


519 


Vascular surgery will alleviate the con- 
dition. 


Florencio A. Hipona, M.D. 
Department of Radiology 
Boston City Hospital 

818 Harrison Avenue 
Boston, Massachusetts o2118 
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THE CALYCEAL CRESCENT—A ROENTGENO- 
GRAPHIC SIGN OF OBSTRUCTIVE 
HY DRONEPHROSIS* 


By J. S. DUNBAR, M.D., and M. B. NOGRADY, M.D. 


MONTREAL, CANADA 


N SOME infants and children with ob- 

structive hydronephrosis, a series of 
crescent-shaped shadows of increased den- 
sity appears in the early part of the uro- 
graphic examination. These crescent- 
shaped shadows disappear in the later 
phase of the examination as the distended 
pelvicalyceal system becomes opacified by 
excreted contrast medium. The occurrence 
of these shadows in the first 20 to 30 min- 
utes of excretory urography is so stronglv 
indicative of severe obstructive hydro- 
nephrosis that the examination should be 
continued for as long as 24 hours if neces- 
sary, with or without the use of a second 
intravenous injection of contrast medium 


(Fig. 1, A and В). 


THEORETIC CONSIDERATIONS 


We believe that the calyceal crescents 
are produced by the collecting tubules 
which, in the course of being stretched, dis- 
torted and displaced by the progressive 
distention of the calyx, become realigned so 
that they lie parallel to the everted margin 
of the calyx, rather than perpendicular to 
it. The evidence for this is as follows: 


1. The normal collecting tubules are fre- 
quently visualized during excretory 
urography as a "brush effect" ex- 
tending as a fan-like increase in den- 
sity from the renal papilla outwards 
(Fig. 2, 4 and B).? That this shadow 
does represent the normal collecting 
tubules containing contrast medium 
has been confirmed experimentally.® 

It is known that water resorption 
occurs in the tubules. In hydronephro- 


12 


C 


5. 


sis with increased intrapelvic pressure, 
passage of the urine through the col- 
lecting tubules is slowed and water 
resorption may be increased. It may, 
therefore, be inferred that the in- 
crease in concentration of the con- 
trast medium is enhanced in the col- 
lecting tubules relative to its concen- 
tration in the normal subject.? 
Histologic examination of kidneys 
removed because of obstructive hy- 
dronephrosis clearly shows that the 
collecting tubules are indeed realigned 
so as to lie parallel rather than at right 
angles to the interface between the 
renal parenchyma and the distended 
calyx (Fig. 3, 4-C).1? 

As excretion into a dilated collecting 
system occurs, the heavy contrast 
material sinks to the most dependent 
portion of the distended calyx or 
pelvis. This can be demonstrated by 
changing the position of the patient 
and showing corresponding displace- 
ment of the contrast material, and by 
using horizontal beam roentgenog- 
raphy in any position (with the pa- 
tient upright, lying on the side, or 
supine) when a fluid-fluid level ap- 
pears (Fig. 4, /1-С).* The crescentic 
shadows, however, remain fixed in 
position with changes in the posture 
of the patient; they remain in the 
renal parenchyma in all positions, and 
show no tendency with horizontal 
beam roentgenography to formation 
of fluid-fluid levels (Fig. 5). 

The timing of the appearance and 


* Presented at the Sixty-third Annual Meeting of the American Roentgen Ray Society, Washington, D.C., October 2-5, 1962. 
From the Department of Diagnostic Roentgenology, The Montreal Children's Hospital and McGill University, Montreal, Quebec, 


Canada. 
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Fic. т. (4) Typical crescents during urography. (B) Schematic illustration 
of the collecting tubular visualization in hydronephrosis. 


disappearance of the crescent sha- 
dows, which are present frequently 
within one-half hour of injection and 
are followed by opacification of the 
pelvicalyceal system, is in favor of our 
postulate (Fig. 6, Z and В). 

The density of the crescentic sha- 
dows is greater than that shown by 
the nephrogram of the normal or 
hydronephrotic kidney (Fig. 7, C and 
D; Case ш) and approximately equal 
to maximum opacification antici- 
pated and achieved by intrarenal 
concentration of the contrast medium. 
Intermediate stages of the abnor- 
mality are sometimes observed; in 
these, shadows are present which ap- 
pear to be collecting tubules under- 
going change in configuration from 
the normal “brush effect” to calyceal 
crescents. This occurs in hydrone- 
phrosis which is mild to moderate in 
degree (Fig. 8). 


EXPERIMENTAL ANIMAL AND CLINICAL 
OBSERVATIONS 


We have attempted to reproduce this 
phenomenon in experimental animals by 
artificially created chronic obstructive hy- 
dronephrosis, but have not yet succeeded. 
We have, however, been able to duplicate 
Fleischner and associates" results in show- 
ing the normal collecting tubules experi- 
mentally, by sacrificing the animal during 
excretory urography and roentgenograph- 
ing slices of the kidney removed at autopsy. 

A few measurements in the operating 
room of intrapelvic pressures, just before 
corrective surgery or nephrectomy, were 
done in kidneys whose urographic investi- 
gation had shown calyceal crescents. The 
measurements as yet are too few to be con- 
clusive, but suggest that the intrapelvic 
pressure is raised (in 5 patients the intra- 
pelvic pressure was 10-20 mm. Hg). So far 
as we know, however, the spectrum of 
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Fic. 2. (4) Normal collecting tubular opacification 


during urography. 
the normal tubular filling. 


normal values of resting intrapelvic pres- 
sures in children is not known. 

When the obstruction causing hydro- 
nephrosis has been successfully relieved by 
catheterization of the renal pelvis, ne- 
phrostomy, or corrective surgery, the 
“calyceal crescent” sign may disappear, 
without collecting tubule visualization on 


subsequent urographic examinations. If 


corrective surgery improves drainage of the 
collecting system and the hydronephrotic 
distention of the pelvicalyceal system 
undergoes marked change toward normal, 
it can sometimes be demonstrated that the 
collecting tubules—as shown by the “brush 
effect"—become reorientated and are again 
normally demonstrable during excretion 


(B) Schematic illustration of 
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of contrast medium (Fig. 9, 4-C; Case 1v). 

The *calyceal crescent" sign has been 
shown in our material with di-iodo and 
tri-iodo contrast medium, using low dose 
and high dose urography. 4 We do not use 
dehydration of the patient as a part of 
preparation for urography since it is po- 
tentially dangerous.” Therefore, we cannot 
express any opinion as to what effect de- 
hydration might have on the frequency of 
this sign. 

We have not observed the "'calyceal 
crescent" sign in acute hydronephrosis of a 
few hours' duration—such as that fre- 
quently caused by calculi, post-traumatic 
blood clot, transient postoperative obstruc- 
tion of mild degree, or intermittent hydro- 
nephrosis. It thus appears that not only 
must obstruction with increased intrapelvic 
pressure be present, but it must be present 
for some time, during which the collecting 
tubules presumably gradually become re- 
aligned, possibly stretched and distorted, 
but without loss of their function. The 
earliest documented appearance of calyceal 
crescent sign in our material P IO days 
following obstruction (Fig. 7, Æ and В; 
Case 111). The preservation of the function 
of the collecting tubules with, in particu- 
lar, their ability to absorb water from the 
excreted urine just before it enters the 

calyceal cavity, appears to be essential for 
crescents to form. 

In patients who have vesicoureteric re- 
flux and long-standing dilatation, elonga- 
tion and tortuosity of the ureter, with sub- 
sequent functional obstruction and ele- 
vated resting pressure in the collecting 
system, calyceal crescents may also be 
demonstrated. 

Thus “‘calyceal crescents” may appear in 
hydronephrosis due to functional or me- 
chanical obstruction. 

Since we first reported this finding in 
1959, it has also appeared under the name 


„9 


‘ring sign.” 


PROGNOSTIC EVALUATION 


We have attempted, in reviewing our 
material, to reach an opinion as to whether 


Vor. 110, No. 3 The Calyceal Crescent 523 


lic. 3. (4) Six minute vertical 
beam roentgenogram following 
injection of iodopyrocet demon- 
strates the faint calyceal cres- 
cents. (B) Photograph of the re- 
moved severely hydronephrotic 
kidney. (C) Histologic section 
demonstrates marked distortion 
of the collecting tubules. 


the appearance of the "calyceal crescent" 
sign gives any indication about surgical 
salvageability of the kidney. This sign by 
itself is insufficient; visualization of the 
renal parenchyma by nephrogram,! and 
often fluorographic evaluation of the pelvi- 








ureteric function are necessary to establish 
a prognosis. 
REPORT OF CASES 


Case І. С.А., No. 325931. A 3 year old 
boy was transferred from another hospital 
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Fic. 4. (4) Calyceal crescents demonstrated on the 
Horizontal beam roentgenogram (9 min.) in a patient lying on her side. (C) Twenty minute roentgenogram 
with the patient erect. 


where he was investigated for vomiting and 
abdominal pain. Severe right-sided hydrone- 
phrosis was found on urography, secondary to 
pelviureteric junction obstruction.‘ There were 
no urinary signs or symptoms prior to this 
hospitalization. The child had a known ab- 
sence of the left pericardium. On physical ex- 
amination, a right-sided abdominal mass was 
palpated. There were no other significant 
findings. 

During urography, calyceal crescents were 
shown and a thin rim of functioning paren- 
chyma was demonstrated by nephrogram (Fig. 
6, 4 and B). At operation a tense right-sided 
hydronephrosis was found due to pelviureteric 
junction obstruction. The renal parenchyma 
was extremely thin. Before nephrectomy the 
intrapelvic pressure was measured and found 
to be то mm. Hg. The content of the hydro- 
nephrotic sac was 350 ml. Right nephrectomy 
was done. 


Case п. J.R., No. 377013. This 2 month old 
boy was found to have a right-sided abdominal 
mass on routine physical examination. Apart 
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3 minute vertical beam roentgenogram. (В) Case Iv. 


from this mass, no abnormality was noted and 
the laboratory findings were noncontributory. 
Urography showed calyceal crescents and 2—3 
mm. thick renal parenchyma on the right side. 
From the secondary signs a diagnosis of severe 
pelviureteric junction obstruction was made. 
On the basis of the roentgenologic examination, 
the kidney was not thought to be salvageable. 

At surgical exploration, a large hydronephro- 
sis was found with a thin cap of parenchyma. 
The intrapelvic pressure was 12 mm. Hg, and 
the content of the hydronephrotic sac was 245 
ml. Nephrectomy was done. 


Case rir. R.H., No. 54733. This girl was first 
hospitalized at the age of 2 months for bladder 
extrophy, abdominal hernia and prolapse of the 
rectum. In the first 2 months of life she had 
been seen and treated elsewhere. Her first 
intravenous urography in our hospital was done 
at the age of 3 years, prior to ureterosigmoid- 
ostomy. The kidneys and the upper collecting 
systems were normal and no collecting tubular 
filling occurred during urography (Fig. 7.7). 

Ten days following ureterosigmoidostomy, 
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lic. 5. Intravenous urogram obtained before ade- 
quate drainage of obstructive hydronephrosis has 
been established. Air has been introduced into the 
upper collecting system via a nephrostomy tube. 
Calyceal crescents are shown corresponding to 
the anatomic site of the collecting tubules on the 
roentgenogram made with a horizontal beam. 


moderately severe hydronephrosis was dem- 
onstrated bilaterally with flattening of the 
papillae and eversion of the calyces. Calyceal 
crescents were demonstrated bilaterally during 
urography. The hydronephrosis was secondary 
to ureterosigmoid junction obstruction. Sub- 
sequent to this postoperative urography, the 


r 


patient was followed in our hospital and 5 
urographic examinations were done over a 
period of 10 years. The partial ureterosigmoid 
obstruction persisted and the calyceal crescents 
were demonstrated on every examination, with 
progressive eversion of the minor calyces (Fig. 


7, B-D). 





Fic. 6. Case 1. (4) Vertical beam roentgenogram 3 
minutes after injection of meglumine diatrizoate. 
(B) Two hours following second injection, the large 
hydronephrotic sac is outlined. Roentgenologic 
diagnosis was pelviureteric junction obstruction. 
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Fic. 7. Case 111. (4) At 3 years of age, the kidneys 
and their collecting systems are normal. (B) Ten 
days following ureterosigmoidostomy the distorted 
collecting tubules are opacified during urography. 
(C and D) Urography $ years following uretero- 
sigmoidostomy shows deterioration of hydrone- 
phrosis and obvious calyceal crescents. (C) Three 
minute and (D) 15 minute roentgenograms. Note 
the layering of the contrast medium in the depen- 
dent portion of the dilated calyces. 


At the age of 11 years, ileal conduit diversion 
was done because the patient continued to have 
recurrent pyelonephritis. Two months after the 
diversion via the ileal conduit, the calyceal 
crescents were still demonstrated but they were 
less obvious and fewer in number than on the 
preoperative examination. 

Subsequent intravenous urographies from 11 
to I8 years of age showed gradual decrease of 
hydronephrosis and gradual realignment of the 
collecting tubules with disappearance of the 
calyceal crescents roentgenologically. The 
drainage from the ileal conduit was satisfactory 
during this period of time. 


Case ту. J.M., No. 256175. A 10 year old girl 
was admitted after her fourth episode in 1 month 


Гіс. 8. A case of obstructive hydroureter and hydro- 
nephrosis. The hydronephrosis is mild, the calyces 
are in the early stages of ballooning and eversion, 
and the calyceal crescent sign in an intermediate 
stage is present, particularly in relation to the 
superior and middle calyces. 


of generalized abdominal pain, vomiting and 
diarrhea. She had recurrent abdominal pain for 
5 years prior to admission. On physical ex- 
amination, generalized abdominal tenderness 
and a possible mass in the left upper quadrant 
were found. Urography on admission showed 
an enlarged left kidney with well preserved 
renal parenchyma. Calyceal crescents were 
shown in the early phase of urography (Fig. 4 
B; and 94). The hydronephrosis was due to 
pelviureteric junction obstruction. 

A Hines-Anderson pyeloplasty was performed 
to relieve the ureteropelvic junction obstruc- 
tion. Following operation, the drainage of the 
left renal pelvis was adequate and with subse- 
quent urographic examinations, gradual re- 
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alignment of the distorted collecting tubules 
was documented over a period of 6 years (Fig. 


9, B and C). 


Pathologic findings supported the diagnosis 
in all patients who had nephrectomy. 


DIFFERENTIAL DIAGNOSIS 


The nephrographic effect of increase in 
densitv of renal parenchyma contrasted 
against the water density of the urine in the 
unopacified distended collecting system 
may resemble the calyceal crescent sign. 
However, the nephrographic density is less 
than that produced by the crescent sign 
and the crescent shadows are usually 
separated from the renal margin by recog- 
nizable renal tissue partially opacified by 
the nephrographic effect. Thus, the caly- 
ceal crescent is almost always surrounded 
or followed by a nephrogram. When there 
is doubt, therefore, it is likely that one is 
not encountering the calyceal crescent sign, 
but rather thinned renal parenchyma. 
Another entity which must be distin- 
guished from the calyceal crescent sign is that 
produced by total body opacifications—a 
common and important finding in infants 
in whom high dose urography is used, as 
first pointed out by O’Connor and Neu- 
hauser.!! This phenomenon manifests itself 
by increase in opacification of all body 
tissue which is vascularized, and, con- 
versely, by nonopacification of nonvascu- 
larized masses or fluid collections. Thus a 
cystic, fluid-filled mass may, in the course 
of excretory urography, show thin strands 
of vascularized tissue which have become 
increased in density as part of a “total body 
opacification” and are contrasted against 
the nonvascularized fluid content of the 
cyst. This phenomenon is of particular im- 
portance in differential diagnosis of the so- 
called multicystic kidney, which often pre- 
sents as a nonfunctioning flank mass re- 
placing or simulating the kidney in the 
newborn period. 

In diagnosis and differential diagnosis, a 
further possibility must be emphasized. A 
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renal tumor such as Wilms’ tumor may, 
in the course of invading and destroying 
the kidney, cause obstruction of all or 
part of the upper collecting system, and 
thus may produce localized calyectasis; 
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Fic. 9. Case ту. (4) Fifteen minute 
vertical beam roentgenogram. Caly- 
ceal crescents and dilated calyces 
are shown preoperatively. (B) 
Four years after successful surgery. 
Note the realigned collecting tu- 
bules demonstrated during urog- 
raphy. (C) Six years after opera- 
tion, collecting tubular filling is 
still shown but the appearance is 
normal. 


during excretory urography the calyceal 
crescent sign may appear. It should be 
evident that in any case of suspected or 
demonstrated hydronephrosis involving 
part or all of the collecting system, the 
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| 
investigation should be so complete as to 
define not only the hydronephrotic kidney 
but the cause of the hydronephrosis. 
Overlying gas shadows having crescentic 
margins or interfaces might be mistaken 
for calyceal crescents. | 


SUMMARY | 


“Calyceal crescents” are the distorted col- 
lecting tubules filled with concentrated con- 
trast medium during the early phase of 
urography in hydronephrosis | due to ob- 
struction. 

Following adequate RÊ of the col- 
lecting system, return to normal collecting 
tubular alignment may be documented. 

The recognition of ‘ ‘calyceal crescents” 
is helpful in diagnosing hydronephrosis sec- 
ondary to obstruction (functional or me- 
chanical). The differential diagnosis i is dis- 
cussed. | 

A few pressure measurements before 
surgery and urography, following drainage 
of the collecting system, strongly suggest 
that for occurrence of the "crescent" phe- 
nomenon the resting intrapelvic pressure 
must be increased. 


i 
J. S. Dunbar, M.D. 
Department of Radiology 
The Montreal Children's Hospital — | 
2300 Tupper Street i 
Montreal 108, Quebec Canada | 
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RADIOLUCENT FOLDS IN THE UPPER 
URINARY TRACT* 


By CATHERINE A. POOLE, M.D.,f ALFRED J. FERRIS, Jr., M.D.,t and 
ROBERT S. HAUKOHL, М.р. 


MIAMI, FLORIDA 


ADIOLUCENT folds or striations of 
the renal pelvis and ureters as a sign 
of urinary tract inflammation were first 
described in 1963.° Sporadic mention has 
since been made of this roentgenographic 
finding and its association with acute or 
chronic upper urinary tract infection.?:°>71° 
Despite the fact that the pathologic sig- 
nificance of folds has recently been ques- 
tioned,’ we feel that their presence is a re- 
liable roentgenographic finding of chronic 
upper urinary tract infection, correlating 
well with underlying pathologic changes. 
Their significance is further enhanced by 
the fact that in our experience thev have 
proven to be potentially reversible changes 
that frequently precede the irreversible 
cortical scars which heretofore have been 
considered the earliest. roentgenographic 
manifestations of chronic infection.® 


METHOD 


The only requisite for inclusion in this 
study was the demonstration of radiolucent 
folds in the calyces, infundibula, pelves or 
ureters by intravenous pyelography. Forty- 
five cases have been studied since 1962, 
the majority in the last 4 years. The com- 
plete medical record of each patient was 
reviewed, including history, laboratory 
data, roentgenographic procedures, and 
surgical and pathologic specimens when 
available. An attempt was made to evaluate 
the results of therapy from a roentgeno- 
graphic approach whenever follow-up 
studies were available. 


RESULTS 


The 45 patients in this series all demon- 


strated smooth longitudinal radiolucent fill- 
ing defects (folds) in the calyces, infun- 
dibula, pelves and/or ureters, that could 
best be identified with partial filling, par- 
ticularly on the prone or drainage roent- 
genogram. With careful inspection folds 
could frequently be demonstrated to extend 
the entire length of the collecting system. 
The incidence of the finding cannot be 
estimated on the basis of this study as no 
attempt was made to review all intravenous 
pyelograms, or even those obtained spe- 
cifically for evaluation of urinary tract in- 
fection. 

All of the patients in the study were 
children, the oldest 16 years, the youngest 
1 month of age. Only 2 patients were over 
12 years of age, the average age was 5 years, 
and 70 per cent of the patients were female. 
All 45 patients had urinary tract infection 
documented by history and laboratory find- 
ings including cultures. The most common 
organisms cultured in decreasing order of 
frequency were E. coli, Klebsiella aerobacter, 
Proteus and mixed infections. We have not 
observed folds in any patient evaluated for 
purposes unrelated to infection in the ur- 
inary tract. 

Two of the 45 patients had a history 
compatible with a urinary tract infection 
for the first time. Both were confirmed by 
cultures, treated medically and lost to 
follow-up. One of these patients was a 1 
month old infant with sepsis in whom the 
infection was undoubtedly acute. The re- 
maining patient had cortical scarring sug- 
gestive of chronic infection which could not 
be documented. 

Forty-three patients in the study had 


* From the Departments of Radiology and Pathology, The University of Miami School of Medicine, Miami, Florida. 


T Associate Professor of Radiology and Pediatrics. 
і Chief Resident in Radiology. 
§ Associate Professor of Pathology. 


Un 












































530 Poole, Ferris and Haukohl NOVEMBER, 1970 
Taste I 
PATIENTS WITH CHRONIC URINARY TRACT INFECTION 

| Total буй (43) Folds Only (15) Folds Plus C.A.P.* (28) 
Cultures І 42/43 | 14/15 28/28 

positive 37/42 (88%) 13/14 (93%) 24/28 (86%) | 

negative 5/42 | 1/14 4/28 
Negative Сыйын ii Therapy | 5/5 1/1 | 4/4 ЕРИ 
Cysts | | т » 12/15 | 28/28 

reflux 39. 40 (96%) 12/12 (100%) | 27/28 (96%) - І 

normal | " т 7 o/12 1/28 

bilateral | 19 7 (47%) | 7/12 (58%) 12/27 (44%) | 
Surgery s | 25/43 | 5/15 20/28 

pathology 22/25 (88%) | 4/5 (80%) | 18/20 (90%) 

negative | 3/25 | 1/5 2/20 





* C.A.P.= chronic atrophic pyelonephritis. 


documented chronic or recurrent urinary 
tract infection, the majority of them having 
been referred for further evaluation fol- 
lowing a diagnostic work-up and thera- 
peutic trial at other institutions. The suc- 
cess with which persistent infection and 
vesicoureteral reflux has been managed at 
our institution prompted these referrals, 
providing us with the unique opportunity 
of studying a large number of children with 
this problem. A composite of the pertinent 
findings is listed in Table 1. 

Cultures were obtained on all but 1 pa- 
tient, 38 in our own institution and 4 else- 
where. Thirty-seven of the 42 cultures were 
positive, and the 5 patients with negative 
cultures were all on antibiotic therapy at 
the time the specimens were collected. 

Forty of the 43 patients had cystoure- 
thrography in addition in intravenous py- 
elography, all but 3 of the examinations 
having been performed in our own institu- 
tion. Thirty-nine of the 40 patients demon- 
strated vesicoureteral reflux which was 
bilateral approximately one-half of the 
time. With unilateral reflux there was a 


slight preponderance on the right side. In 
each instance the radiolucent folds and the 
vesicoureteral reflux were ipsilateral except 
for 2 patients in whom bilateral reflux was 
demonstrated but only unilateral radio- 
lucent folds were evident. 

All 43 patients were treated medically 
for infection. Because of persistent infec- 
tion and vesicoureteral reflux, 25 patients 
were subjected to ureteral reimplantation. 
The resected ureteral segments provided 
the material for pathologic correlation. 
Evidence of variable degrees of inflamma- 
tion was found in 22 of the 25 specimens. 
This was characterized by slight to moder- 
ate edema of the ureteral tunica propria 
and the infiltration of chronic inflammatory 
cells in the tunica and occasionally in the 
interstices of the muscularis. The muscularis 
showed variable degrees of hypertrophy 
which was interpreted as secondary to re- 
flux. Contraction of muscle of the resected 
segment produced longitudinal invagina- 
tion of the edematous mucosa. These are 
best demonstrated in cross sections (Fig. 
3, 2D), and are presumed to represent the 
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Taste II 
PATIENTS WITH FOLLOW-UP EXAMINATIONS 
| [Folds Plus C.A.P.* 
| Total Patients (26) | Folds Only (8) i (18) 
Improvement | 12/26 (46%) 3/8 (38%) 9/18 (50%) 
Progression 14/26 (54%) 5/8 (62%) 9/18 (50%) 
Medical Management Only 5 2 
improvement 1/7 (14%) 1/5 (20%) o/2 (09) 
progression | 6/7 (86%) 4/5 (80%) 2/2 (100%) 
| 
Combined Medical-Surgical Management} 19 5 | 16 
improvement | 11/19 (58%) 2/3 (67%) 9/16 (56%) 
progression 8/19 (42%) 1/3 (33%) | 7/16 (44%) 








* C.A.P.= chronic atrophic pyelonephritis. 
: PH P i 
T Surgical management implies ureteral reimplantation. 


pathologic corollary of the folds seen roent- 
genographically. 

Fifteen of the 43 patients had radiolucent 
folds as the only roentgenographic abnor- 
mality, whereas 28 of the 43 patients had 
coexistent changes indicative of chronic 
atrophic pyelonephritis. These well doc- 
umented changes consisted of lack of nor- 
mal growth and development of the af- 
fected kidney, often with hypertrophy of 
the uninvolved kidney or portion thereof; 
focal areas of cortical atrophy with even- 
tual smooth clubbing of the adjacent calyx 
as the atrophy progressed; uneven dis- 
tribution of the focal areas of scarring in 
generalized atrophy; asymmetric involve- 
ment when the disease was bilateral except 
when the process was very severe; and 
symmetric concentration. 

A comparison of the two groups, those 
with radiolucent folds as the only demon- 
strable abnormality as opposed to those 
with coexistent chronic atrophic pyelone- 
phritis, reveals no appreciable difference in 
either history, culture, reflux, or pathologic 
confirmation (Table 1). 

Twenty-six of the 43 patients had follow- 
up examinations which enabled roentgeno- 
graphic evaluation of therapeutic results, 


an adequate time interval of at least 1 year 
from the initial study having been arbi- 
trarily chosen. Roentgenographic improve- 
ment implies diminution or complete dis- 
appearance of radiolucent folds, elimination 
of further cortical scarring and resumption 
of normal growth of the involved kidney 
(Table п). Of particular interest in this 
group of 26 patients are those in whom 
radiolucent folds were the only abnormality 
initially demonstrable by intravenous py- 
elography. There were 8 such patients, 3 of 
whom improved roentgenographically, with 
complete disappearance of folds, and 5 
of whom progressed roentgenographically 
with the development of focal cortical 
atrophy. Thus it 1s apparent that radio- 
lucent folds are potentially reversible roent- 
genographic findings that not infrequently 
precede the development of chronic atrophic 
pyelonephritis. 

Some illustrative cases will be presented. 


REPORT OF CASES 


Case I. A.S., a 1o year old white male, was 
admitted for evaluation of left flank pain and 
dysuria. He had had multiple documented 
urinary tract infections in the past, all treated 
medically, and was on antibiotic therapy at the 





Fic. 


1. Case 1. Intravenous pyelogram. The left kid- 
ney is of normal size and the cortex of normal 
width. 
calyceal clubbing, but the pelvis and ureter con- 
tain multiple linear radiolucent filling defects 


There is no evidence of focal scarring or 


which parallel their long axis. The margins of the 
pelvis and ureter are slightly serrated in appear- 
ance. 


Physical examination was 
unremarkable except for increased severity of 
the left Hank pain on deep palpation. Cystos- 
copy revealed changes consistent with chronic 
cystitis. Cystourethrography revealed Grade 2 
vesicoureteral reflux on the left side and intra- 
venous pyelography showed multiple smooth 
longitudinal radiolucent filling defects or folds 
in the left upper collecting system and ureter 
(Fig. 1); the left kidney was otherwise normal 
roentgenographically. No abnormalities of the 
right kidney or ureter were demonstrated. 
Laboratory studies on this admission were 
within normal limits. The patient was dis- 
charged on a medical regimen under the super- 
vision of his private physician. 


time of admission. 
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Comment. Reflux is graded on the basis 
of its severity as follows: Grade 1, transient, 
intermittent reflux into the distal ureter 
without associated dilatation or loss of 
peristalsis; Grade 2, reflux into the upper 
collecting system of the kidney without 
associated dilatation or loss of peristalsis; 
Grade 3, reflux into the upper collecting 
system which is associated with dilatation 
but peristalsis, although it may be dimin- 
ished, is still preserved; and Grade 4, the 
most severe reflux is usually massive, the 
bladder and ureter sometimes acting as one 
continuous reservoir, the collecting system 
is dilated, the ureter is often tortuous and 
kinked, and peristalsis is absent. In each 
instance in which we have observed radio- 
lucent folds in the upper urinary tract, in- 
fection and vesicoureteral reflux have been 
associated findings. 


Case п. L.V., a 7 year old 
admitted with a history of recurrent urinary 
tract infections since the first year of life. Bi- 
lateral vesicoureteral reflux, Grade 3, had 
been demonstrated I year prior to admission, 
along with chronic atrophic pyelonephritis. 
Dysuria was noted 1 month prior to admission, 
with the subsequent development of chills and 
fever. Physical examination, aside from a low 
grade fever, was negative. Five to то white 
blood cells and 1o to 12 red blood cells per 
high power field were noted in the urine, from 
W hich Proteus vulgaris (over 100,000 organ- 
isms) was cultured. Grade 3 vesicoureteral re- 
flux was still present bilaterally and radiolucent 
folds could be identified the entire length of both 
collecting systems on cystography as well as 
intravenous pyelography (Fig. 2). Bilateral 
ureteral reimplantations were performed. The 
resected ureteral segment displayed marked 
polypoid edema of the tunica propria with a 
sparce scattering of chronic inflammatory cells 
here and in the markedly hypertrophied mus- 
cularis (Fig. 34). 


white male, was 


Comment. The marked exaggeration of 
mucosal folds and the extreme muscular 
hypertrophy are quite evident when this 
ureter is compared with a normal ureter 
removed at autopsy from a child of the 
same age (Fig. 35). The resected ureteral 
segments of Case ш (Fig. ЗС) and Case у 
(Fig. 3D) are illustrated in the same compos- 
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ite arrangement to facilitate comparison 
with the normal. 


Case ш. К.К. was initially admitted at the 
age of § years with a history of intermittent 
episodes of fever, chills, abdominal pain, fre- 
quency and dysuria over a 3} year interval. 
Antibiotic therapy had been employed with 
each symptom flare-up. Physical examination 
revealed only suprapubic discomfort to palpa- 
tion. Laboratory findings on admission were 
normal. Cystography, however, revealed Grade 
2 vesicoureteral reflux bilaterally, and intra- 
venous pyelography demonstrated bilateral 
radiolucent folds as the only abnormality in the 
upper urinary tract. The patient was discharged 
on a medical regimen to be readmitted the fol- 
lowing summer for bilateral ureteral reimplan- 
tations. Cystography and pyelography on the 
second admission (7 months later) revealed 
changes similar to those noted initially, but in 
addition focal areas of cortical scarring were 
apparent in both kidneys for the first time (Fig. 
4). Ureteral reimplantation was done bilaterally 
at this time. The resected short ureteral seg- 
ments displayed concentric hypertrophy of the 
ureteral with moderate 
edema and polypoid invagination (Fig. 3C). 

Follow-up examinations in the second, sixth, 
and sixteenth postoperative months revealed 
no evidence of vesicoureteral reflux and gradual 
diminution of the radiolucent fold. Two years 
following surgery there was again no evidence 
of reflux and the radiolucent folds had com- 
pletely disappeared (Fig. 5). Focal areas of 
cortical scarring persisted without change, and 
the kidneys had undergone normal growth and 
development, which is probably conclusive 
proof of the success of long term therapy. The 
patient had remained asymptomatic. 


muscularis mucosal 


Comment. 'This patient is 1 of 16 children 
who were treated by the combined medical- 
surgical approach in the presence of folds 
and atrophic pyelonephritis (Table 11). 
Nine such patients have shown improve- 
ment by the criteria previously outlined, 
of which this is a typical example. 


Case ту. K.B., a white female, was seen in our 
outpatient department at the age of 5 years. 
She had received intermittent medical therapy 
for recurrent urinary tract infections through- 
out most of her life. Cystography at that time 
revealed Grade 2 vesicoureteral reflux on the 
left side only, and intravenous pyelography 
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Fic. 2. Case п. Cystogram. There is moderate dila- 
tation of the right pelvis and ureter. Multiple 
linear radiolucent defects paralleling its long axis 
can be seen within the tortuous ureter. The smooth 
round radiolucency (arrow) is an air bubble in- 
advertently introduced during cystography which 
refluxed into the ureter along with the contrast 
material. Similar linear filling defects were evident 
in the left ureter. 


showed radiolucent folds in the left collecting 
system without associated cortical or calyceal 
abnormalities. The right kidney and ureter were 
normal (Fig. 6). She was discharged to the 
care of her private physician on long term med- 
ical therapy. Urine samples remained sterile 
and the child was asymptomatic over the next 
1 year interval. When re-evaluated roentgeno- 
graphically, reflux was still evident on the left 
side. Intravenous pyelography, however, re- 
vealed continued growth of the left kidney 
without the development of atrophic pyelo- 
nephritis, and the radiolucent folds were no 
longer demonstrable (Fig. 7). 
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Fig. 3. Photomicrographs of resected ureters. (4) Case п. (B) Normal control. (C) Case ш. (D) Case v. 
3 . S P! H H - E . B . . 
Polypoid edematous invagination of the mucosa, responsible for the longitudinal striations seen roent- 
genographically. Marked muscular hypertrophy is also evident as well as periureteral fibrosis in C. (11 X. 


Masson-trichrome stain.) 


Comment. This is the one patient in this 
group of chronically infected children who 
demonstrated improvement by roentgeno- 
graphic criteria on a purely medical regimen 
(Table 11). The reversibility of these roent- 
genographic folds is again emphasized. 


Case v. E.A., a white male, was initially 
evaluated at the age of 21 years because of 
intermittent fever and dysuria. Urinalysis at 
that time was positive with 20 to 30 white 
blood cells and 5 to то red blood cells per high 
power field. The leukocyte count was 15,400 
with a shift to the left. Blood cultures were 
negative but over 100,000 organisms per ml. of 
Proteus vulgaris were grown from the urine. 
Cystourethrography at that time revealed 
Grade 3 vesicoureteral reflux bilaterally, the 
intravenous pyelogram was normal (Fig. 8). 
The patient was treated medically with symp- 
tomatic improvement, and on re-evaluation 3 


months later Grade 2 reflux was demonstrated 
on the left side only. Intravenous pyelography 
at that time showed minimal radiolucent folds 
in the left upper collecting system without 
cortical or calyceal changes (Fig. 9). After 6 
months on continuous drug therapy the roent- 
genographic changes were unchanged except 
for the suggestion of early cortical scarring of 
the left kidney. Twelve months following the 
initial examination there was persistent Grade 2 
reflux on the left side. Intravenous pyelography, 
on the other hand, revealed more prominent 
folds within the collecting system ot the left 
kidney, with definite focal areas of cortical 
atrophy (Fig. 10). Throughout this interval the 
patient had been on continuous drug therapy 
and the right kidney was normal. The left 
ureter was reimplanted at that time. The re- 
sected ureteral segment displayed a significant 
degree of periureteral fibrosis with an in- 
filtration here and in the mucosa of chronic 





4 


Fic. 4. Case ш. Intravenous pyelogram. Multiple 
radiolucent folds can be identified in the infundi- 
bula, pelvis, and proximal ureter of the left kidney. 
A small focal area of cortical atrophy can be seen 
on the anterolateral aspect of the kidney (arrow). 
More obvious cortical atrophy is seen in the upper 
pole with associated calyceal clubbing. Similar 
changes were present in the right kidney. 


infammatory cells (Fig. 3D). Muscular hyper- 
trophy was less marked than in the other cases 
but polypoid edema of the mucosa was quite 
evident. 


Comment. This patient was lost to follow- 
up after his surgical procedure. He has 
been included, therefore, among the 5 pa- 
tients who initially demonstrated only folds 
roentgenographically and showed progres- 
sive renal deterioration on medical manage- 
ment alone (Table 11). This represents a 
typical example of the radiolucent folds 
preceding the development of cortical atro- 
phy in chronic urinary tract infection. 


Case vi. J.P., a white female, was initially 
»! 5 b 


evaluated at the age of 3} years for urinary 
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tract infection. Both kidneys and ureters were 
completely duplicated. Grade 3 vesicoureteral 
reflux into the lower poles of the duplex systems 
was present bilaterally. Chronic atrophic pyelo- 
nephritic scarring of both lower poles was evi- 
dent along with prominent radiolucent folds 
within the collecting systems. Despite aggres- 
sive medical and surgical treatment which in- 
cluded bilateral ureteral reimplantations on 
two separate occasions, persistent reflux into 
both lower poles and radiolucent folds had 
persisted over a 5 year interval (Fig. 11). Pro- 
gressive scarring of both lower poles had taken 
place with compensatory hypertrophy of the 
normal upper poles bilaterally (Fig. 12). Mini- 
mal dilatation of the ureters draining the 





їс. 5. Case rir. Intravenous pyelogram. Two years 
after ureteral reimplantation the kidneys show 
evidence of commensurate growth and develop- 
ment with the child. Only the left kidney is uti- 
lized for illustration, although improvement was 
present bilaterally with complete disappearance 
of the radiolucent folds. The focal pyelonephritic 
scars persist without progression. 
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Fic. 6. Case 1v. Intravenous pyelogram. Multiple 
radiolucent folds are present within the left pelvis 
and proximal ureter. The calyces and renal cortex 





are normal roentgenographically. 





Fic. 8. Case v. Intravenous pyelogram. Both kid- 
neys were normal roentgenographically on the first 
examination, the left is shown for illustration. 
There is minimal tortuosity of the proximal left 
ureter. 


upper poles had persisted after the first reim- 
plantation. Microscopic examination of the 
resected ureteral segments from the second 
reimplantation revealed both ureters to be en- 
closed within the same sheath (Fig. 13). The 
ureter from the upper, 7.e., normal, pole shown 
on the left (Fig. 13) displayed minimal mucosal 





lic. 7. Case ту. Intravenous pyelogram. After 1 
year of medical therapy the left kidney is normal 
roentgenographically. No folds are identifiable. 
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edema and invagination but to an insignificant 
degree as compared to the lower pole ureter on 
the right. Here massive invagination of the 
mucosa is apparent associated with marked 
hypertrophy of the muscular coat. 


Comment. This patient is included be- 
cause of the excellent demonstration of the 
striking roentgenographic and histologic 
difference between the normal and the 
chronically infected kidney and collecting 
system, not only within the same patient 
but within the same organ system bi- 
laterally. 

DISCUSSION 

The criteria by which the diagnosis of 
chronic atrophic pyelonephritis can Бе 
made roentgenographically have been well 
documented." These changes consist pri- 
marily of focal areas of cortical scarring 
associated with clubbing of adjacent ca- 





Fic. 9. Case v. Intravenous pyelogram. After 3 
months of medical therapy in the face of persistent 
left vesicoureteral reflux, the first evidence of ra- 
diolucent folds can be found in the upper infundi- 
bulum and pelvis of the left kidney (arrows). No 
calyceal or cortical abnormalities can be identified. 
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Case v. Intravenous pyelogram. After I 
year of medical management multiple focal areas 
of cortical atrophy are present (re-touched) with 
early calyceal changes. Prominent radiolucent 
folds are evident throughout the entire length of 
the collecting system. 


Гіс. то. 


lyces. Despite the frequency with which 
this disease is encountered in children, there 
is a paucity of early roentgenographic signs 
which might enable one to establish a 
definitive diagnosis before the onset of ir- 
reversible cortical scars. Little mention 
has been made in the past of the changes 
found in the calyces, infundibula, pelves or 
ureters in the presence of chronic infection. 
We are persuaded that many children with 
vesicoureteral reflux and chronic infection 
do in fact show quite definite ureteral and 
pelvic changes in the form of prominent 
longitudinal radiolucent filling defects as 
identified by intravenous pyelography. Ex- 
amination of resected specimens in which 
these folds have been demonstrated re- 
veals a thickened ureter with an edematous 
mucosal pattern.? Microscopically we have 
confirmed the presence of an edematous 
and thickened mucosa. The infiltration 





Fic. 11. Case уг. Cystogram. Persistent vesicoure- 
teral reflux into both lower poles is present 5 years 
after the initial examination; the right is shown 
for illustration. The calyces are blunted and the 
pelvis is dilated. Longitudinal radiolucent folds 
are present throughout the entire length of the 
ureter (arrows). 


of chronic inflammatory cells in the tunica 
and occasionallv in the interstices of the 
muscularis has been identified, the pre- 
dominant cell type in all cases examined 
being the lymphocyte. Hypertrophy of 
the ureteral muscularis is a constant find- 
ing. It is felt that the thickened, poly- 
poid, edematous and invaginating mu- 
cosa as well as the hypertrophy of the un- 
derlying muscularis are the major con- 
tributing factors responsible for the radio- 
lucent filling defects or folds that are seen 
roentgenographically. 

These radiolucent folds have only been 
demonstrated in children with urinary tract 
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lic. 12. Case vi. Intravenous pyelogram. Both col- 
lecting systems are duplicated completely. Severe 
chronic atrophic pyelonephritis is obvious in both 
lower poles of the duplex systems (left arrows) 
with compensatory hypertrophy of the upper 
halves of the duplex systems. Radiolucent folds 
are present in the lower pelves bilaterally (right 
arrows), although less apparent in this illustration 
than are those within the ureter (Fig. 11). 


infection and vesicoureteral reflux in our 
experience. They can occur їп the absence 
of other roentgenographic criteria of py- 
elonephritis which are by their definition 
chronic in nature. We have demonstrated 
that folds are potentially reversible roent- 
genographic changes, and that their pres- 
ence can precede the development of chronic 
atrophic pyelonephritis. 

The differential diagnosis of radiolucent 
filling defects in the collecting system should 





Fic. 13. Case vr. Photomicrograph of double ureter. 
The right ureter displays marked polypoid in- 
vagination and marked muscular hypertrophy. It 
apparently drained the lower pole of the kidney, 
whereas the left ureter showing very minimal 
change drained the upper pole. For size compare 
with Figure 3B. (11 X. Masson—trichrome stain.) 
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include pyelitis or ureteritis cystica and 
renal leukoplakia, both of which are rela- 
tively rare but do occur in children.! *5 
Pyeloureteritis cystica is characterized by 
multiple small subepithelial cvsts which 
produce filling defects which are oval in 
shape and marginate the mucosa of the 
renal pelvis or ureter.* These should not be 
confused with the linear longitudinal filling 
defects which we have described. The filling 
defects of leukoplakia are usually more ir- 
regular than the smooth linear folds we 
have found, and the common occurrence of 
urinary tract Infection as opposed to the 
extreme rarity of leukoplakia in children 
is of considerable help in distinguishing the 
2 entities.“ 


CONCLUSION 


The intravenous pyelogram of any child 
who presents with urinary tract infection 
and vesicoureteral reflux should be care- 
fully scrutinized for the presence of radio- 
lucent filling defects or folds in the renal 
pelvis and ureter. These folds indicate the 
presence of chronic inflammatory changes, 
changes that are potentially reversible 
roentgenographically. One should be 
alerted to the fact that such a child is a 
candidate for atrophic pyelonephritis and 
aggressive treatment should be directed to- 
wards the hopeful prevention of irreversible 
cortical scarring. 

Catherine A. Poole, M.D. 

Department of Radiology 

University of Miami School of Medicine 
P.O. Box 875 


Biscayne Annex 
Miami, Florida 33152 
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The authors are indebted to Victor A. 
Politano, M.D. and his statf, The Depart- 
ment of Urology, The University of Miami 
School of Medicine, for referring the ma- 
jority of the patients in this study to the 
Radiology Department for consultation, 
and performing all of the operative pro- 
cedures reported. Appreciation is also ex- 
pressed to C. Curtis Meltzer, M.D., and 
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URETERAL ECTOPIA INTO A WOLFFIAN DUCT 
REMNANT (GARTNER’S DUCTS OR CYSTS) 
PRESENTING AS A URETHRAL DIVER- 
TICULUM IN TWO GIRLS* 


By JEAN J. VANHOUTTE, M.D. 
DENVER, COLORADO 


RETHRAL diverticula are common, 

acquired lesions in multiparous fe- 
males, but are probably nonexistent as con- 
genital lesions in little girls. In Williams’ 
experience, “a urethral diverticulum in a 
girl has been the lower end of an ectopic 
ureter, the upper end of which is narrow or 
actually obliterated.” 

Two cases of ureteral ectopia in apparent 
urethral diverticula are the object of this 
report. An explanation of this peculiar pre- 
sentation based on developmental anatomy 
is suggested. 


REPORT OF CASES 


Case т. (J. Н. Н. No. 1130745). Baby girl 
J. Q. was born September 28, 1964, the product 
of an uncomplicated pregnancy and delivery. In 
December, 1964 the patient was examined in 
the Outpatient Department because of recur- 
rent fevers. A urinary tract infection was found 
to be the cause of the fevers. An excretory uro- 
gram obtained on December 11, 1964, was of 
poor quality. A voiding cystourethrogram 4 
days later (Fig. 1) showed an apparent diver- 
ticulum on the posterior aspect of the urethra. 
Because antibiotic treatment was ineffective, 
the lower urinary tract was reinvestigated 
March 25, 1965. During catheterization of the 
urethra the tip of the catheter entered the 
“diverticulum.” Injection of an iodinated water 
soluble contrast agent in this locale demon- 
strated a widely dilated and tortuous ureter 
draining the upper pole of the left kidney into 
the “diverticulum.” Some of the contrast agent 
refluxed into the bladder and secondarily into 
the normal ureter draining the lower pole of the 
left kidney (Fig. 2; and 3). Review of the excre- 
tory urogram of December t1 showed that no 
intrarenal collecting system had been demon- 
strated in the upper pole of the left kidney. Sub- 
sequently, the patient underwent a left hemi- 


nephrectomy and left ureterectomy to the level 
of the bladder. In September, 1968, because of 
recurring urinary tract infection, the distal 
stump of the ectopic left ureter was excised. 
Urinary tract infections have not recurred 
since then. 


Case тї. (UCMC No. 348343). Baby girl B. 
was born on July z, 1969, the product of an un- 
complicated pregnancy and delivery. Shortly 
after birth an imperforate anus with rectoperi- 
neal fistula was discovered. Investigation of 
this patient's urinary tract was undertaken to 
define possible associated anomalies. Ап ex- 
cretory urogram on the day of birth disclosed a 
low ectopic right kidney and a dilated proximal 
collecting system on the left side (Fig. 4, апа 
B). Voiding cystourethrography on the same 
day disclosed a “diverticulum” on the posterior 
aspect of the urethra (Fig. 5,7). In order to 
demonstrate the connection between the dilated 
left collecting system and the “diverticulum,” 
the excretory urogram and the voiding cysto- 
urethrogram were repeated. On July rith dur- 
ing excretory urography, the patient was fluoro- 
scoped and the distal left ureter traced to a 
level below the trigone (Fig. 6, Æ and B). On 
July 17th a voiding cystourethrogram showed 
reflux of contrast agent from the “diverticulum” 
into the left ureter (Fig. 5B). No surgical pro- 
cedures have yet been attempted on this child. 


DISCUSSION 


In each instance the ectopic ureter did 
not enter the urethra directly, rather it 
drained into an apparent diverticulum off 
the urethra. This is evident by the dif- 
ficulty encountered in obtaining filling of 
this ectopic ureter, of at the posterior wall 
of the urethra, but at the apex of a “di- 
verticulum." 

A brief review of the embryologic devel- 


* From the Department of Radiology, University of Colorado Medical Center, Denver, Colorado. 
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Ureteral Ectopia 





Fic. 1. Case т. Voiding cystourethrogram, showing 
“diverticulum” projecting posteriorly from the 
mid urethra. 


opment of the ureter in its relationship with 
the wolfhan duct! is necessary to discover 
an explanation for this finding. Figure 7, 
A-G, is a graphic representation of the 
evolutionary process to be discussed. The 
ureter originates as a cephalad growing bud 
from the lower end of the mesonephric duct 
(wolffian duct). Incorporation of the caudal 
portion of the wolffian duct into the pos- 
terior wall of the cloaca, while the latter is 
being divided by the downward growth of 
the urorectal septum, results in separation 
of the ureter from the wolffian duct. The 
ureter and the mesonephric duct have sep- 
arate orifices entering the posterior wall of 
the primitive bladder. Subsequent differ- 
ential growth of the urogenital sinus further 
separates the ureteral orifices from the 
wolffian duct orifices. In the male, the 
orifices of the wolffian ducts are the open- 
ings of the ejaculatory ducts at the lateral 
aspect of the verumontanum. In the female, 
the wolffian duct system degenerates and 
its remnants are known as Gartner's ducts 
or cysts. 

When the ureteral bud originates from 
the mesonephric duct in an unusually high 
position, incorporation of the ureteral ori- 
fice into the posterior wall of the urogenital 
sinus is delayed. The ureteral orifice re- 
mains attached to the wolffian duct during 


Vic. 2. Case 1. Repeat voiding cystourethrogram, 
showing dilated ureter filled from the “divertic- 
ulum." 





Fic. 3. Case т. Lateral roentgenogram of the abdo- 
men during repeat voiding cystourethrography. A 
widely dilated ureter drains the upper pole of the 
left kidney to a point below the bladder neck. A 
normal sized lower pole collecting system can be 
seen posterior to the proximal redundancy of the 
dilated ureter. 
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Fic. 4. Case п. Intravenous pyelograms on day o* birth. (4) Anteroposterior projection. (B) Posteroanterior 
projection. The right kidney is low ectopic. The left kidney is drained by a single dilated ureter. 





Vic. 5. Case 11. (4) Voiding cystourethrogram on day of birth, showing “diverticulum” projecting posteriorly 
from the mid urethra. (B) Repeat voicing cystourethrogram, showing reflux from “diverticulum” into 
ureter. 
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Fic. 6. Case п. (4 and B) Fluorographic spot films obtained during repeat excretory 
urography. The dilated left ureter clearly descends below the bladder neck 


the latter’s downward growth and even- 
tually obtains its own orifice in the uro- 
genital sinus in a lower than normal posi- 
tion (single ectopic ureter). 

In cases of ureteral duplication, 2 ureteral 
buds grow off the mesonephric duct. One 
bud (draining thelower renal pole) originates 
in a relatively normal position; the other 
(draining the upper renal pole) grows from 
a more cephalad position. The end result 
of this duplication is a lower pole ureter in 
normal position in the bladder and the 
second ureter opening at a point below and 
medial to the first orifice. 

When a ureteral bud originates from an 
even higher point along the mesonephric 
duct, incorporation to the point of separa- 
tion of the ureteral orifice from the wolffian 
duct becomes impossible. In the male, the 
ureter opens into the ejaculatory duct, the 
seminal vesicles or the vas deferens. 

In the female, a similar high origin of the 
ureter off the mesonephric duct should 
logically result in a persistence of the caudal 


portion of the wolffian duct (Gartner's duct 
or cyst) with the ectopic ureter draining 
into it. A change from mesonephric duct to 
ureter at the apex of the “diverticulum” 
appears a likely explanation for the fact 
that the difficulty in retrograde filling of 
the ureter occurs at the apex of the “‘di- 
verticulum." 

In both patients the location of the “‘di- 
verticulum" in the urethra is identical and 
compares with the position of the ejacula- 
tory duct orifice in the male urethra. 

We propose that the anomaly just de- 
scribed represents in the female the equiva- 
lent of a ureter opening in an ejaculatory 
duct in the male. 

We were unable to find any bona fide 
reports of true congenital diverticula of the 
urethra in little girls. The demonstration of 
an apparent diverticulum should therefore 
induce the examiner to make every pos- 
sible attempt to verify the presence of an 
ectopic ureter entering such a “‘diverticu- 
lum." 
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Fic. 7. (4) Primitive stage: Two ureteral buds originate from the wolffian duct. Upper ureter would not be 
present in case of single normal ureter. It would be the only ureter present in case of single ectopic ureter. 
(B) The caudal end of the wolffian duct is being incorporated in the posterior wall of the urogenital sinus. 
(C) Incorporation of the caudal end of the wolffian duct has progressed to the point where the lower 
ureter has gained a separate orifice in the posterior wall of the urogenital sinus while the wolffian orifice 
continues on in a caudad and medial migration. (D) Differential growth in the posterior wall of the urogen- 
ital sinus moves the orifice of the wolffian duct further caudad. The upper pole ureter is still attached to the 
wolffian duct. (E) End stage of development resulting in common variety of ureteral duplication with 
ectopia. 

(F) Male. When the upper ureter originates from the wolffian duct in an exceptionally high position, not 
enough of the caudal end of the wolffian duct can be incorporated in the posterior wall of the urogenital 
sinus and the high ureter remains forever attached to the wolffian duct, which by the end of the evolution- 
ary process has become the genital duct system. The ureter enters the ejaculatory duct, the seminal vesicle 
or even the vas deferens. 

(G) Female. Under circumstances similar to F in the male, the exceptionally high ureter continues to 
drain in a wolffian duct which is doomed to degeneration. Continued drainage of urine in the distal end of 
the wolffian duct keeps this distal end from degenerating. 

W.= Wolffian duct. U. = Upper pole ureter (not present in case of single normal ureter). L. = Lower pole 
ureter (normal ureter when duplication is not present). К. = Rectum. 


X 





SUMMARY I am indebted to Drs. Marvin L. Daves, 
Charles A. Tobin and John P. Dorst for 
critical comments and suggestions. Case 1 
was examined while I was an Instructor at 
the Johns Hopkins Hospital and is pub- 
lished with the permission of the Radiology 
Deparment. I am grateful for the help from 
the Medical Illustration Department of 
the General Rose Memorial Hospital, Den- 
ver, Colorado with the reproduction of 
Figure 7. 


Two cases of ectopic ureters opening at 
the apex of an apparent urethral diverti- 
culum are described in girls. 

An attempt is made to provide an ex- 
planation for this anomaly based on de- 
velopmental anatomy. It is suggested that 
the “diverticulum” is a persistent segment 
of wolffian duct, making this anomaly in the 
female the counterpart of a ureter opening 
into the ejaculatory duct in the male. 
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BILATERAL NEPHROMEGALY IN A CHILD 
WITH HEMIHYPERTROPHY* 


By GEORGE ROGGENSACN, M.D., and WILLIAM Н. McALISTER, M.D. 


ST. LOUIS, MISSOURI 


HE association of Wilms’ tumor with 
a variety of congenital malformations 
is well documented. These include hemi- 
hypertrophy, aniridia, defects of the genito- 
urinary system and hamartomatous lesions.! 
Fraumeni ef al? reported 5 cases of Wilms’ 
tumor associated with congenital hemi- 
hypertrophy and stated that a total of 26 
cases with this association had been cited. 
This paper reports a 2 week old infant 
with hemihypertrophy and bilaterally pal- 
pable abdominal masses due to markedly 
enlarged kidneys. On the basis of intra- 
venous urography, a diagnosis of bilateral 
Wilms’ tumor was made. Open renal wedge 
biopsies revealed normal renal tissue; the 
child has remained healthy on a 3 year 
follow-up. 


REPORT OF A CASE 

Р. W., a 14 day old white girl, was admitted 
for evaluation of a left-sided abdominal mass 
and enlargement of the left lower extremity. 
The patient was the product of a 38 week preg- 
nancy in a 35 year old gravida 9, para 8, abortus 
1 woman and weighed 8 lb., 3 oz. at birth. The 
gestation, labor and delivery were uncompli- 
cated. When the child was 3 days old, a mass 
was felt in the left abdomen. An intravenous 
urogram was reportedly normal although of 
poor quality. The patient was discharged on the 
fifth day. At home, the mother noted that the 
left lower extremity was longer than the right. 
Upon re-examination, the hypertrophy of the 
left leg was confirmed by the patient’s physi- 
cian who noted no change in the size of the ab- 
dominal mass. 

The patient’s parents and 7 siblings were in 
good health without a family history of signif- 
icant disease or congenital abnormalities. 

On admission to this hospital, the patient 
appeared alert and healthy, weighing 3,990 
grams and measuring 53 cm. in length. A 
hemangioma was present over the bridge of the 
nose and another at the nuchal crest. No café- 
au-lait spots were seen. A 4X7 cm. firm, non- 
cystic, smooth mass was palpable on the right. 


The following extremity measurements were 
obtained: right upper extremity was 1 cm. 
longer and had a 3 cm. greater circumference at 
biceps than the left; right lower extremity 19 
cm. (hip to medial malleolus), circumference of 
mid-thigh 15 cm. and of calf 11 cm.; left lower 
extremity 20.5 cm. (hip to medial malleolus), 
circumference of mid-thigh 16 cm. and of calf 
12.5 cm. 

Routine laboratory work and chest roent- 
genogram were normal. Roentgenographic ex- 
amination of the extremities revealed hyper- 
trophy of both the upper and lower extremity 
on the left with increased length, diameters and 
skeletal maturation (Fig. 1). The left innom- 
inate bone was larger than the right. 

Intravenous urography demonstrated bilat- 
eral enlargement of the kidneys, the right mea- 
suring 7.5X 4.0 cm. and the left 7.0X 3.8 cm. 
(Fig. 2, .4—D). The right kidney was 7 standard 
deviations and the left 6 standard deviations 
above the mean for a patient of this size.’ The 
calyceal anatomy was intrinsically distorted. 
The roentgenographic appearance was inter- 
preted as beingcompatible with bilateral Wilms’ 
tumor. Other less likely possibilities were adult 
type polycystic disease, partial renal vein throm- 
bosis or multiple hamartomata. Preoperative 
radiation therapy in a single soo r/d. dose to 
the most involved kidney (right) was recom- 
mended but not carried out. An open biopsy of 
both kidneys was performed prior to any ther- 
apy. At celiotomy large kidneys were the only 
abnormality found. No thrombus or abnormal- 
ity of the inferior vena cava or renal veins was 
detected. Bilateral lower pole wedge biopsies 
were made with frozen section report of “un- 
remarkable kidneys.” The biopsy specimen 
from the left kidney measured 11 mm.X5 mm. 
X1 mm. and the specimen from the right kid- 
ney measured 7 mm.X4 mm. X2 mm. Micro- 
scopic examinations of both specimens were re- 
ported as "normal immature parenchyma" 
(Fig. 3, A and В). 

The postoperative course was uneventful and 
the patient was discharged. Follow-up intra- 
venous pyelography 1 month after surgery 
showed persistent renal enlargement with im- 


* From the Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 


546 


Vor. 110, No. 3 


provement in the anatomy of the collecting 
system. The child has subsequently done well 
and a repeat intravenous pyelography at 27 
months of age (Fig. 4, 4 and B) showed per- 
sistent although less marked enlargement of 
both kidneys with less intrinsic distortion of 
the collecting systems. The patient has re- 
mained well for 3 years although the kidneys 
are still palpably enlarged. 


DISCUSSION 


The differential diagnosis of abdominal 
masses of renal origin in the newborn infant 
is rather extensive and depends primarily 
on the roentgenographic appearance of the 
kidneys. In this patient both kidneys were 
large with somewhat distorted calcyes. Al- 
though we felt that bilateral Wilms’ tumor 
was the likely diagnosis, the gross and 
microscopic anatomy and course excluded 
this possibility. Confusion over what con- 
stitutes a Wilms’ tumor exists in neonates. 
A lengthy discussion of this problem is be- 
yond the scope of this report; however, 
readers are referred to the excellent review 
by Wigger. Other conditions also felt to be 
excluded are:(1) the adult form of polycystic 
disease which is occasionally seen in in- 
fants;? (2) renal vein thrombosis; (3) mul- 
tiple hamartomata; and (4) involvement 
by tumors other than Wilms' tumor, such 
as leukemia or lymphoma versus various 
infiltrative processes—amyloid, glycogen 
storage disease, etc. 

Hemihypertrophy is an unusual malfor- 
mation of obscure origin which is not in- 
frequently associated with a variety of dis- 
orders other than Wilms’ tumor. These 
include mental deficiency, skin abnormal- 
ities (nevi, telangiectasia, hemangiomas, 
and café-au-lait spots), neurocutaneous dis- 
orders ог phakomatoses, adrenocortical 
carcinoma, hepatoblastoma? and neuro- 
blastoma. It is extremely rare in the latter 
tumor. The actual frequency and distribu- 
tion of neoplasia among individuals with 
hemihypertrophy is unknown. 

In their review of 104 confirmed cases of 
hemihypertrophy and 25 cases of segmental 
hypertrophy, Ringrose ef al? reported 5 
cases with enlargement of the internal or- 
gans on the involved side. One case of Wilms’ 
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Fic. 1. Lower extremities showing left-sided 
hypertrophy. 


tumor on the involved side was included. 
The actual incidence of internal organ en- 
largement in this condition is unknown, 
since examination of these organs has been 
rare in the absence of tumors. In 25 cases 
of hemihypertrophy associated with Wilms’ 
tumor where laterality was specified, hemi- 
hypertrophy was ipsilateral in 13, contra- 
lateral in 8 and crossed (involving different 
anatomic areas on both sides of the body) 
in 4 children? 

The possible relationship between hemi- 
hypertrophy and Wilms' tumor (or other 
childhood neoplasia) is uncertain; however, 
Fraumeni ef al? speculate that “the associ- 
ation between hemihypertrophy and Wilms' 





liG. 2. Intravenous urograms at 2 weeks of age showing bilaterally enlarged kidneys with intrinsic calyceal 
distortion. (4) Anteroposterior, (В) oblique right kidney, (C) oblique left kidney, and (D) lateral views. 





чс. 3. Low power photomicrographs of biopsies of (4) right and (B) left kidneys 
showing histologic appearances normal for a newborn term infant. (Both X go.) 
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lic. 4. Intravenous urograms at 27 months of age. 
(4) Oblique view of the right kidney, and (B) 
anteroposterior view of the left kidney showing 
persistent enlargement and calyceal distortion. 


tumor may reflect either common etiologic 
factors or a preneoplastic anlage in the 
hemihypertrophic kidneys.” They also 
suggest that "since a number of kidney 
anomalies coexist with Wilms’ tumor, one 
might expect occasionally to see congenital 
defects instead of Wilms’ tumor as the renal 
expression in hemihypertrophy." The pos- 
sibility that the renal abnormalities seen in 
our patient with hemihypertrophy may 
represent such an expression adds to the 


Bilateral Nephromegaly 





549 


interest in the interrelationship of these 2 
conditions. 


SUMMARY 


A newborn with hemihypertrophy and 
bilateral palpable abdominal masses due to 
markedly enlarged kidneys is reported. 

The kidneys showed intrinsic distortion 
of the collecting systems by intravenous 
urography and a preoperative diagnosis of 
Wilms’ tumor was made. Open wedge biop- 
sies of each kidney evinced normal tissue. 
Despite large kidneys the patient has re- 
mained well for 3 vears. 


George Roggensack, M.D. 
Madison Medical Center 

20 S. Park Street 

Madison, Wisc. $3715 
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AN UNUSUAL BONE DYSPLASIA: PARA- 
STREMMATIC DWARFISM 


By LEONARD O. LANGER,* DIETRICH PETERSEN, t and JURGEN SPRANGER$ 


MINNEAPOLIS, MINNESOTA; AND HANNOVER AND KIEL, GERMANY 


(y= of the best known examples of 
dysostotic dwarfism with excessive 
shortness of the spine is Morquio’s disease. 
This rare disorder has been strictly defined 
in recent years by a pattern of clinical, 
roentgenologic and biochemical character- 
istics." With the use of rigid diagnostic 
criteria it has become possible to ditfer- 
entiate from Morquio's disease a number of 
bone dysplasias such as diastrophic dwarf- 
ism,^* metatropic dwarfism," the congen- 
ital? and the tarda??? type of spondyloepi- 
phvseal dysplasia. 

The purpose of this paper is to present 
another condition that has been confused 
with Morquio's disease. Since one of the 
major clinical features of the disease 1s an 
exceptionally severe distortion of the lower 
extremities, we suggest the term “para- 
stremmatic dwarfism,” from the Greek 
parastremma meaning “‘distorted limb.” 


REPORT OF CASES 


Case I. Anette K., born in 1954, was treated 
in the Orthopedic Hospital of Hannover in 1956 
and 1967 for multiple skeletal deformities. 

Her father was born in 1910 and measured 
159 cm. The mother was born in 191$ and mea- 
sured 155 cm. Both were living and well. There 
was no indication of parental consanguinity. 
Two sisters, born in 1947 and 1950, measured 
146 and 155 cm., respectively, and were clinic- 
ally normal. The patient was the product of a 
full term gestation, a spontaneous delivery and 
her birth weight was 3,385 gm. Immediately 
after birth a "stiffness" of the spine and a mild 
scoliosis were noted. Subsequently, bowing of 
the legs developed, and a diagnosis of rickets 
was made. This was later changed to chondro- 
dystrophy. The patient learned to walk by the 


age of 2 years. Her mental milestones were nor- 
mal. 

Physical examination in 1956 revealed a 23 
year old dwarfed girl measuring 79 cm. (<3 per 
cent). The clinical features are shown in Figure 
1. Briefly, they consisted of a brachycephaly 
with a high forehead and temporal bulge, a 
pectus carinatum, S-shaped kyphoscoliosis, 
short extremities with bilateral genu valgum 
and a varus deformity of the thighs and shanks. 
There was an osseous enlargement of the knees. 
There were multiple contractures of the large 
joints and the girl walked with her hips and 
knees flexed. Roentgenograms are reported to 
have demonstrated flattened, irregularly struc- 
tured vertebral bodies, a kyphoscoliosis, de- 
formed pelvic and bowed tubular bones, meta- 
physeal widening and irregular epiphyseal and 
metaphyseal bone texture. 

The patient was again seen at the age of 13 
years. 

Physical examination revealed a severely 
dwarfed and deformed girl without any com- 
plaints (Fig. 2). The body measurements are 
given in Tablet. 

The head was brachycephalic. There was a 
fixed kyphoscoliosis with its apex in the mid 


TABLE I 


BODY MEASUREMENTS OF CASE I 











Normal 
-- Normal 
I atient for Ава for 
(cm.) (їй) Height! 
` (ст.) 
Height 99 156 
Sitting height 59 82 56 
Length of legs l. 49 88 51 
r. 4I 
Length of upper arms 18 30 17 
Length of forearms 24 23 14 
Hand length I2 17 II 





* Clinical Associate Professor, Department of Radiology, University of Minnesota Medical School, Minneapolis, Minnesota. 


+ Orthopedic Department, Annastift, Hannover, Germany. 
1 Department of Pediatrics, University of Kiel, Germany. 
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Fic. т. Case I. Two and one-half years. 


thoracic region. Craniad the scoliosis extended 
into the cervical spine torcing the head into a 
left tilt. The lower part of the thoracic cage was 
everted. There was a mild varus deformity of 
the upper arm. The hands and feet were short 





and stubby. The right leg was 8 cm. shorter 
than the left. There was a grotesque, 55° valgus 
detormity of the right leg and a milder genu 
valgum on the left. Motion about the shoulders 
was limited in all planes. Extension ot the el- 


Fic. 2. Case 1. Thirteen years. 
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bows and rotation of the forearm were moder- 
ately restricted. Abduction of the hips was 
limited to 10°, extension to 160° and rotation to 
40°. Extension contractures were present in the 
talocalcaneal joints. Hyperextensibility was not 
noted. The patient had a waddling gait with her 
hips and knees flexed. Fundoscopy and slit- 
lamp examination of the corneae were within 
normal limits. The sclerae were white; the 
teeth, fingernails, hair, skin and internal organs 
were normal. 

Laboratory findings: Ca, 9.9 mg. per cent; P, 
4.5 mg. per cent; alkaline phosphatase 46.5 mU 
(normal 10-40 mU); К, 4.9 mEq/l. There was 
normal urinary excretion of acid mucopoly- 
saccharides. 

The roentgenographic findings in this case are 
discussed in the Section of Roentgenographic 
Features. 


Case 11. Sharon S., born in 1945, was admit- 
ted to the San Francisco unit of the Shriner’s 
Hospital in 1955 tor correction of a recurrent 
valgus deformity of the right knee. 

There was no family history of congenital 
deformities or dwarfism. Two sisters were re- 
ported to be normal. 

The patient was the product of a full term 
gestation and a spontaneous delivery. Gener- 
alized stiffness was noted at birth and persisted. 
She sat up at 9 months, talked and walked at 
12 months. By the age of 8 months a tentative 
diagnosis of vitamin D resistant rickets was 
made. This diagnosis was changed subsequently 
to a variant of achondroplasia. Bilateral tibial 
osteotomies were done for a valgus detormity 
of the right knee and a varus deformity of the 
left knee. 

Physical examination revealed a то year old, 
white, dwarfed girl measuring 100 cm. (<3 per 
cent). There was a marked kyphoscoliosis of the 
dorsal spine with severe limitation of flexion, 
extension and lateral bending. The left leg was 
essentially straight, but on the right side a. 30? 
genu valgum was present. Abduction and in- 
ternal rotation were limited in both shoulders. 
Both elbows lacked 40° of extension. In the 
lower extremities there was a 20? flexion con- 
tracture and severe abduction contracture of 
the hips. 

Laboratory examination disclosed a normal 
white blood cell count, urinalysis, bleeding time, 
coagulation time and a vital capacity of 950 cm. 

'The roentgenographic findings are discussed 
in the Section of Roentgenographic Features. 


L. O. Langer, D. Petersen and J. Spranger 


J = ¬ 
NOVEMBER, 1970 


Case ти. Grace O., born in 1956, was ex- 
amined in the Chicago Unit of the Shriner’s 
Hospital in 1966 for evaluation of multiple 
skeletal abnormalities. 

The father was 37 years old and 170 cm. in 
height. The mother was 37 years old and mea- 
sured 165 cm. There was no evidence for paren- 
tal consanguinity. The patient was the fourth 
in a sibship of 6. Two sisters and 3 brothers 
were of normal height and without bone ab- 
normalities. The mother had 2 abortions, 1 at 
2 months and 1 at 5 months. 

The patient was the product of a full term 
gestation and a spontaneous delivery. She ap- 
peared normal at birth, measuring 49.5 cm. She 
was able to stand at то months and started to 
walk at 13 months. From the beginning her 
gait seemed "funny." Roentgenograms taken 
at the age of 15 months were interpreted as 
showing signs of achondroplasia with bowing of 
the legs and club hips. 

Physical examination revealed a 10 year old 
dwarfed girl measuring g1 cm. (<3 per cent), 
who complained of occasional pain in the mid- 
back. The head appeared normal, the neck was 
short, theanteroposterior diameter of the thorax 
was increased. There was a gibbus about the 
level of D-11 and a slight right low dorsal scolio- 
sis with limited motion of the back. The hands 
were short and stubby with some hyperexten- 
sibility of the metacarpophalangeal joint of the 
index finger. The lower extremities showed 
marked internal bowing of the tibiae which ap- 
proximated 45°. 

Motion was limited in all major joints. 

Ophthalmoscopic examination showed the 
fundi to be normal. No corneal opacities were 
seen. There was a 1X1 cm. pigmented area 
over the right lateral forehead. Hair, nails, 
teeth and internal organs were clinically nor- 
mal. 

Neurologic examination was negative. Men- 
tal development was normal; the patient was 
to enter the sth grade of a school for the handi- 
capped. 

Roentgenograms revealed changes similar to 
those in Cases 1 and п (see Section of Roent- 
genographic Features). 


REVIEW OF THE LITERATURE 


Apert, Liege and Denet,! in 1934, de- 
scribed a 12 year old girl with severe dwarf- 
ism, kyphoscoliosis and excessive bowing of 
the lower extremities. Roentgenograms 


Vor. 110, No. 3 
showed skeletal changes identical to those 
in our patients. 

In a family observed by Rask! in 1963, 
the proband, a 15 year old girl, inherited 
from her mother the classical features of 
osteogenesis imperfecta with increased bone 
fragility, blue sclerae and hyperlaxity of 
the joints. Her father transmitted a bone 
dysplasia interpreted as Morquio’s disease. 
The clinical and roentgenologic features of 
both father and daughter do not support 
that diagnosis. Morquio’s disease in these 
2 patients is ruled out by the fact that it is 
inherited as a recessive trait, whereas dom- 
inance was present in Rask’s patients. They 
are 2 more examples of parastremmatic 
dwarfism. 

This review is based on these 3 cases 
from the literature and on our 3 cases. The 
original roentgenograms of Rask’s patients 
were available for roentgenologic evalu- 
ation from the Portland unit of The 
Shriner’s Hospitals (Fig. то, 4-D). 


CLINICAL FEATURES 


The disease manifests itself in the first 
year of life. Some babies are described as 
"stiff." This feature may be present in the 
neonate. Usually in the sixth to twelfth 
month of life, skeletal deformities develop 
which are interpreted as rachitic. Walking 
frequently is delayed and the gait is ab- 
normal from the beginning. Roentgeno- 
graphic changes at this time tend to be 
interpreted as achondroplastic in nature: 
with the appearance of spinal deformities 
this diagnosis is apt to be changed to 
Morquio's disease. By the age of 10 the 
full clinical picture has developed. 

The patients may be described as twisted 
dwarfs. They are unusually small with an 
ultimate height of between go cm. and 110 
cm. Their spine is distorted by varying 
degrees of kyphoscoliosis. Their neck is 
short and the anteroposterior diameter of 
the thorax is increased. There are bizarre 
and frequently asymmetric deformities of 
the lower extremities with a severe genu 
valgum and bowing of the long bones in 
both the frontal and sagittal planes. In 
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addition, the thighs and shanks are twisted 
around their long axis. 

In contrast to this, the arms appear rel- 
atively long. The hands are short and stubby, 
but do not show the trident configuration 
seen in achondroplasia. The skull is rel- 
atively normal, but in some cases is de- 
formed due to a relative softness of the 
cranial bones. There are multiple contrac- 
tures of the major joints. In Rask's younger 
patient, hyperextensibility of some joints 
was observed but probably was due to the 
osteogenesis imperfecta which co-existed 
with the parastremmatic dwarfism. Hyper- 
laxity has not been a feature in other af- 
fected individuals. There are no character- 
istic extraskeletal deformities. Corneal 
opacities have not been found. The internal 
organs seem to be unaffected and the men- 
tal development is normal. There are amaz- 
ingly few complaints. Except for Reilly 
bodies in bone marrow cells described by 
Rask, laboratory investigations so far have 
been unrevealing. The urinary excretion of 
acid mucopolysaccharides including kerato- 
sulfate was normal in Case т. 

Biopsy material from the physeal region 
of the proximal femur of our Case 1 showed 
findings virtually identical to those de- 
scribed by Rask. Studies performed by 
Dr. Remagen, Basel, revealed the endo- 
chondral bone formation to be decreased 
and irregular. The number of osteoblasts 
and osteoclasts was diminished. There was 
complete lack of columnation of the carti- 
lage cells. In many areas the zone of pro- 
visional calcification was walled off by a 
thin bone plate. 


ROENTGENOGRAPHIC FEATURES 


The bone density is generally decreased. 
In particular, the zones of endochondral 
bone formation are clear, widened and 
coarsely trabeculated. They contain areas of 
very irregular dense stippling and streak- 
ing. The bone structure in these areas can 
be described as “flocky”’ or “woolly.” This 
flocky bone is most conspicuously seen 
along the borders of the lower vertebral 
bodies, the iliac crest, the ischial and pubic 
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Mic. 3. (4 and В) Case 1. Thirteen years: brachycephaly, frontal and bitemporal bossing, steep anterior base, 
shallow posterior fossa. (C and D) Case ш. Thirteen years; broad skull and mandible. 
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ic. 4. (4) Case т. Thirteen years. (B) Case 11. Eleven years. (C) Case ш. Ten years. S-shaped scoliosis, 
decreased bone density with very irregular calcification of the vertebral bodies, iliac crests and proximal 
ends of the humeri. 


bones and the epimetaphyseal segments of cases (Fig. 3, /7-D). There is a kyphoscoli- 
the long bones (Fig. 4-10). The bone den- osis deformity of the spine with a moderate 
sity of the cranial bones is decreased. De- gibbus (Fig. 4, 4-C; 5, Æ and B; and 10C). 
formities of the cranial vault secondary to The vertebral bodies are flattened, rec- 
the osteopenia, such as occipital flattening tangular in shape, with biconcave deformi- 
and temporal bossing, are present in some ties in some cases. The homogeneous, ra- 





Fic. 5. (4) Case т. Thirteen years. (B) Case п. Eleven years. Increased thoracic kyphosis, severe flattening, 
decreased bone density and irregular calcification of vertebral bodies; wide intervertebral spaces. 
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Fic. 6. Case 1. Thirteen years. Decreased vertical 
diameter of the iliac wings, large ischial and pubic 
bones; strikingly abnormal bone structure with 
dyscalcific streaking and stippling in the iliac 
crests, ischial bones, and proximal femora. Epiphy- 
seal and metaphyseal dysplasia of the proximal 
femora. 


diolucent centers of the bodies are framed 
by a pencilled or very irregular, streaky and 
cystic cortex (Fig. 5, 4 and В; and 10C). 

The pelvic bones are dysplastic (Fig. 6; 
and то, апа D). The iliac wings are small 
and bordered by a lace of “flocky bone." 
The ischial and pubic bones are wide and 
their structure is irregular. The femoral 
neck is short and in the young contains 
broad areas of irregular flocky bone on both 
sides of the physeal line. The femoral head 
is small, distorted and frequently dislo- 
cated. 

The diaphyses of the long tubular bones 
are thin and mildly bowed. The ends of the 
tubular bones show wide, clear metaphyses 
containing flocky bone as described above. 
There is acute bowing of the metaphyseal 
segments, especially in the knee region (Fig. 
7, 1-С). In addition, the metaphyseal seg- 
ments may be rotated around their long 
axis. The epiphyses are severely deformed 
and radiolucent. Bowing is less pronounced 
in the upper extremities. The humerus, 
radius and ulna are short and their epi- 
metaphyseal segments are distorted, con- 
taining streaks and flocks of calcified tissue 
in otherwise under-mineralized bone (Fig. 
8, 4-D; and 94). The radial head is dis- 
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located posteriorly in some cases, and the 
distal ulnar and radial growth plates have a 
V-shaped obliquity (Fig. 9B). The carpal 
and tarsal bones are irregular in outline and 
structure. The tubular bones of the hands 
and feet are similarly affected, being short 
with narrow shafts, wide, clear metaphyses, 
dysplastic epiphyses and irregular bone 
structure along the physeal lines (Fig. 9B). 
The scapulae and clavicles are mildly ir- 
regular. The vertebral and anterior ends of 
the ribs are flared and cupped (Fig. 4, 
4-С). 
GENETICS 

The disease was transmitted from the 
father to his daughter in the family de- 
scribed by Rask. The parents of the other 
cases were described as physically normal 
and only 1 child was affected. Parental 
consanguinity was not noted. The parental 
ages were 44 and 35 vears at the time of 
birth of our Case 1. These data are consis- 
tent with a dominant mode of inheritance 
with new mutations as the cause for the 
occurrence of the disease in the isolated pa- 
tients. Both autosomal and X-chromosomal 
dominance are possible. Five of the 6 de- 
scribed patients are female. 


DIFFERENTIAL DIAGNOSIS 


Structural bone changes similar to those 
seen in parastremmatic dwarfism are found 
in the Jansen type of metaphyseal dy- 
sostosis.??:*7 [n Jansen's disease the areas 
of cystic dyscalcification are confined to the 
metaphyses. The epiphvses and vertebral 
bodies are normal. 

In some rare cases of multiple epiphyseal 
dysplasia* and 1n disorders of thyroid func- 
поп!“ the epiphyses may have a granular 
appearance. In these cases severe dwarfism 
and marked platyspondyly do not occur. 
The metaphyseal segments are normal and 
the bone density is not decreased. 

In the cases of chondrodystrophia cal- 
cificans who survive beyond infancy dwarf- 
ing Is not as severe as in parastremmatic 
dwarfism, the metaphyses are not involved, 
and bone density usually is normal. The 
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Vic. 7. (4) Case 1. Thirteen years. (B) Case п. Thirteen years. (C) Case ш. Ten years. Grossly irregular, 
"flocky" bone structure on both sides of the widened physeal lines; clear and wide metaphyses; epiphyseal 
dysplasia; genua valga; varus deformity of the tibia in C. 


calcific stippling is rarely seen after the age 
of 2 years. 

Morquio's disease is differentiated by 
characteristic roentgenographic features 
such as an age specific pattern of anterior 
hypoplasia in the flattened vertebral bodies 
in the thoracolumbar region, wide iliac 
flare and coxa valga.?:!? The irregular flocky 
bone structure is not seen in Morquio’s 
disease. Corneal opacities and increased 
urinary excretion of keratosulfate are pres- 
ent in Morquio’s disease. The genetic mode 
of transmission is recessive in Morquio’s 
disease and dominant in parastremmatic 
dwarfism. 


Metatropic dwarfism" enters the differ- 
ential diagnosis because of its progressive 
kyphoscoliosis with platyspondyly and its 
epiphyseal and metaphyseal irregularities. 
In metatropic dwarfism bone density is not 
as severely decreased, areas of flocky dys- 
calcification are not present and metaphy- 
seal enlargement is more pronounced. In 
contrast to parastremmatic dwarfism it is 
inherited as an autosomal recessive trait. 

Shortness of stature, kyphoscoliosis, 
shortened and deformed extremities are 
features of diastrophic dwarfism.®* It is 
differentiated from parastremmatic dwarf- 
ism by its roentgenologic characteristics 
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Fic. 8. (4 and B) Case т. Thirteen years. (C and D) 
Case ш. Ten years. Severe deformity of the distal 
humerus, proximal radius and ulna with widened 
clear metaphyses, dysplastic epiphyses; bowing of 
the forearms in C and D. 


› 





Гс. 9. Case 1. Thirteen years. (4) Areas of irregular 


such as severe shortening of the first meta- calcification of the scapula and of the proximal 
carpal and first metatarsal bones, fork-like humerus. Flattened humeral epiphysis. (B) De- 
deformity of the distal humerus and rel. creased bone density; severe shortening of the 


А т metacarpal апі phalangeal bones. Epiphyses, 
atively well oneserv егег: es. g ` ph 
atively well preserved ver tebral bodies. The metaphyses and carpal bones are irregular in con- 


clinical features of diastrophic dwarfism tour and structure. Obliquity of the distal radial 
such as thickened external ears, cleft palate, and ulnar growth plates. 
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Fic. то. Rask's adult patient. (4 and B) In early adulthood, compare with Figures 6 and 7. 
(C and D) In early fifties, compare with Figures 54 and 6. 


club feet, and hitchhiker’s thumb will fa- 
cilitate the differential diagnosis. This is an 
autosomal recessive condition. 
SUMMARY 

The term parastremmatic dwarfism is 
suggested for a bone dysplasia character- 
ized by severe dwarfism, kyphoscoliosis, 
distortion and bowing of the extremities 
and contractures of the large joints. 

Roentgenographically the disease is char- 
acterized by a combination of decreased 
bone density, bowing of the long bones, 
platyspondyly and striking irregularities of 
endochondral ossification with areas of cal- 


cific stippling and streaking in radiolucent 
epiphyses, metaphyses and apophyses. 

The disease is inherited as a dominant 
trait and must be differentiated from other 
bone dysplasias with similar structural bone 
changes or kyphoscoliosis, such as the 
Jansen type of metaphyseal dysostosis, 
Morquio's disease, diastrophic dwarfism 
and metatropic dwarfism. 


Leonard O. Langer, M.D. 
Department of Radiology 
University of Minnesota Hospitals 
412 Union Street S. E. 
Minneapolis, Minnesota 55455 
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FOCAL DERMAL HYPOPLASIA SYNDROME 


By LIONEL D. GINSBURG, M.D.,* HEDDIE О. SEDANO, D.D.S., Dr O.,f 
and ROBERT J. GORLIN, D.D.S., M.S. 


LONG BEACH, CALIFORNIA AND MINNEAPOLIS, MINNESOTA 


N 1928 Jessner? described a 4 year old 

boy with unusual skin changes and syn- 
dactyly of the fingers. Other case reports, 
describing similar cutaneous changes with 
skeletal and other anomalies, appeared 
under a variety of names during the fol- 
lowing decades. Goltz ef al. in 1962 and 
Gorlin eż a1. in 1963 named this the Focal 
Dermal Hvpoplasia (FDH) syndrome. 
They defined it as consisting of: (a) atrophy 
and linear hyperpigmentation of the skin; 
(b) localized deposits of superficial fat; (c) 
multiple papillomas of mucous membranes 
or periorificial skin; (d) anomalies of the 
extremities; and (e) anomalies of the nails. 

No comprehensive evaluation of the 
roentgenologic findings has been reported 
in previous publications on the subject. 
Furthermore, no discussion of this ecto- 
dermal and mesodermal dysplasia has ap- 
peared in the radiologic literature. In this 
paper a new case is presented and the 
literature is completely reviewed. The 
clinical features are discussed and the 
roentgenologic diagnosis is described. In 
addition, available genetic data are ana- 
lyzed. 

REPORT OF A CASE 


J.A.N., a female, was born prematurely on 
June 14, 1962. The mother had been gravida 2 
and para o, but no further information was 
available about the first pregnancy. The use of 
drugs during the second pregnancy was denied 
by the mother. 

The infant's birth weight was 5 lb. § oz. 
Many congenital anomalies were obvious. 
There were multiple vesicles in the right groin 
region, where the skin was described as being 
transparent. Survey roentgenograms of the I 
day old infant were reported as showing a rudi- 
mentary right clavicle. They also demonstrated 


relative hypoplasia of the proximal humeral 
epiphysis and the right knee epiphyses. 

The weeping skin vesicles began healing on 
the 11th day. At 16 days of age the infant 
weighed 4 lb. 5 oz. During the ensuing weeks 
she gained little weight, and suffered from 
chronic constipation because of anal stenosis. 
She was discharged on January 29, 1963 with a 
final diagnosis of "multiple congenital defor- 
mities." 

The patient was admitted to Los Altos 
Hospital on December 10, 1968 for repair of 
extensive dental caries under general anes- 
thesia. Physical examination revealed a poorly 
developed, mentally retarded child who weighed 
only 19 lb. 8 oz. The patient had a peculiar 
facies (Fig. 1). Scalp hair and eyebrows were 
sparse. There were red blotches, as well as 
telangiectasia, about the face and neck. Ocular 
hypertelorism and a broad nasal bridge were 
apparent. The forehead was in a continuous 
line with the nasal bridge, when viewed in pro- 
file. The left ala nasi was smaller than its coun- 
terpart and slightly notched. The left cheek 
was depressed. The lips were thin and the cor- 
ners of the mouth drooped. Low-set ears were 
noted and the right helix was very thin. The 
tragi were elongated, as was the right anti- 
tragus. The right external auditory canal was 
moderately stenotic. Some hearing was present 
and vision seemed to be limited to light per- 
ception. Neither vision nor hearing were tested 
in detail. Horizontal nystagmus was present. 
'The left cornea was opaque and there was 
microphthalmia on the right (Fig. 2). Pink, 
granular excrescences were present on the skin 
near the lateral canthus of the right eye and 
below the left nares. The neck was slightly 
webbed. Neither cardiac nor pulmonary ab- 
normalities were detected by physical examina- 
tion. Gross pectus excavatum and a ventral 
hernia, the result of an old omphalocele, were 
present (Fig. 3). Both the external genitalia and 
the anus were abnormally small. A rudimentary 
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ViG. т. Facies of patient at 6 years of age. Right 
shoulder is deformed because of clavicular hypo- 
plasia. 


tall was present (Fig. 4). Areas of skin atrophy 
and hyperpigmentation were distributed over 
the trunk and appendages, especially on the 
right side. These changes were most pronounced 
over the right iliac crest region, right groin and 
upper right thigh. In these same regions there 
were soft, verruciform, yellow and pinkish- 
yellow plaques (Fig. 5). On the extremities the 
latter lesions had a “baggy” appearance and 
were smaller collections than on the trunk. The 
right upper and lower extremities were shorter 
than their counterparts. There were multiple 
congenital defects of the hands and feet. The 
nails were dystrophic and some showed spoon 
deformity. Routine laboratory tests revealed a 
hemoglobin of 11.6 gm. per cent, packed cell 
volume of 38 per cent, and a white blood cell 
count of 12,800. The differential count was 73 
per cent segmented cells, 18 per cent lymph- 
ocytes, 4 per cent monocytes and 5 per cent 
eosinophils. The fasting blood sugar was 78 mg. 
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per cent and the blood urea nitrogen was 14.3 
mg. per cent. No permit for skin biopsy could 
be obtained from the parent. 
Roentgenographic survey of the skeleton was 
performed. It revealed diffuse osteoporosis and 
skeletal immaturity. The skull was brachy- 
cephalic with a steep clivus. Asymmetry of the 
craniofacial skeleton was demonstrated (Fig. 6). 
Tooth crowns were abnormally shaped (Fig. 7). 
Chest roentgenograms revealed no gross ab- 
normality of the heart or lungs, but many 
skeletal abnormalities (Fig. 8). An intravenous 
urogram was suggestive of fused kidneys (Fig. 
9). The skeletal structures of the lumbar region 
and pelvis were poorly developed. The lumbar 
vertebral bodies were relatively tall. There was 
a transitional, lumbosacral vertebra. The tail 
was composed of unusually long and large 
coccygeal segments (Fig. 10). Bilateral coxa 
valga was demonstrated. The long bones had 
a gracile appearance. The bones of the right 
thigh, leg, arm and forearm were slightly 
hypoplastic. There were asymmetric malforma- 
tions of the knee, ankle, shoulder and elbow 





ic. 2. Microphthalmia of right eye. Note pink, skin 
excrescences at lateral canthus. 
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joints. Skeletal immaturity of the elbows was 
greater on the right, and the right radial head 
sloped in a posterolateral direction. Skeletal 
maturity was estimated to be that of an av- 
erage 4 year old girl, on the basis of hand roent- 
genograms. There was, however, a significant 
difference between the two sides. Syndactyly 
and brachydactyly of the hands were evident. 
The severest changes were present in the right 
hand (Fig. 11, Æ and B). Roentgenograms of the 
feet demonstrated brachydactyly and oligo- 
dactyly (Fig. 12, 4 and B). 


REVIEW OF LITERATURE 
CLINICAL AND LABORATORY FINDINGS 

General. Except for one of Jessner’s 
original cases,” all subsequent patients re- 
ported to manifest the FDH syndrome 
have been females. All patients have been 
Caucasian, except for 2 Negroes."?! Pre- 
maturity is соттоп. !3:19.22.21.2% Slow growth 
may occur and the patients are sometimes 
small.511.1517253 [n addition to physical 
retardation, mental retardation is fre- 
quent.!?.12.14,33,40 





Fic. 3. Pectus excavatum. Ventral hernia 
represents an old omphalocele. 
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skin 


localized 
atrophy on posterior aspect of right thigh. 


лс. 4. Rudimentary tail. Note 


Skin and Skin Appendages. Skin lesions 
are universal. Typically, they are asym- 
metric. The patients usually present at 
birth with scar-like abnormalities: streaky 
hyperpigmentation; atrophy and telangiec- 
tasia."! Telangiectasia is especially common 
about the head and neck. Occasionally, 
“blisters” are present at birth’ and evolve 
into the scar-like lesions. Fatty collections 
in the skin are also common. They have 
been variously described as nodules, pap- 
ules, plaques and “baggy” collections. 
Their color varies from tan to yellow or 
pinkish-yellow. The iliac crest, groin and 
posterior aspect of the thigh are frequent 
sites. Unlike the scar-like changes, the fatty 
lesions are unique to the FDH syndrome.” 

Arborescent papillomas of the oral mu- 
cosa and ‘or l1ps,^*-5.5. 50402 23,25,26,28,30, 
31,33—31,39 nerianal region, 7:9,17,20,22,34,39, 2 and 
genital mucosa”'3*4 also occur. Single 
reports have described conjunctival pap- 
Шота, papilloma of the external auditory 
meatus?) and periungual “ВЬгота.”? 
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Fic. 5. Gross appearance of Focal Dermal Hypo- 
plasia skin lesions over right iliac crest, right groin 
and upper right thigh. These are soft, yellow and 
pinkish-yellow plaques mixed with hyperpigmen- 
tation and skin atrophy. 


Hypotrichosis? —4,6, 7,10,14,16,17,20,23,26,27,53,34,36,40,42 
and dystrophic nailst=1113:14:16.17,20,22,24,26,27, 
29,34,36,39,40,42 аге very common. Spoon de- 
formity of the nails also occurs. Other 
findings include photosensitivity ?: 5265135 
hypohydrosis,???* hyperhydrosis,* palmar 
hyperkeratosis,” skin hyperelasticity? and 
acrocyanosis.* 

Eyes, Ears, Nose and Mouth, Chorio- 
retinal coloboma j*3:11.14,23,29,33,37,38,432. irig co- 
loboma!®11.14,23,32.33,37,38,40.42 and “eye colo- 
Бота’! are the most frequent ocular 
findings. Other eye anomalies include 
strabismus,®1112-14,27,38 nystaągmus,!® 1423.38 
obstructed tear ducts, ^? microphthalmia, 
14,17,23,40,42 unilateral anophthalmia,??* het- 
erochromia iridis??? blue sclerae,’ cata- 
ract!^? and subluxation of the lens.“ 

Reported anomalies of the ears include 
poorly modeled ears,^7393739 hypoplastic 


ear cartilages,?^*? "'satyr" ears," pre- 
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1.99 


tags," s 


auricular deafness,’ 
ears" and a finger-like antitragus.* 

Atresia of a nostril," asymmetry of the 
nasal cartilages,” notching of an ala nasi,” 
a broad nasal bridge and a flat nose? are 
reported nasal abnormalities. 

Aside from the dental lesions, subse- 
quently discussed under roentgenologic 
findings, soft tissue abnormalities of the 
mouth also occur. Microglossia,"** cleft 
tongue, double frenum™ and perioral 
rhagades with leukokeratosis of the buccal 
mucosa? are examples. 

Neck. A long, thin neck has been re- 
ported." 

Chest. A systolic murmur, thought to be 
due to aortic stenosis, was described in 1 of 
the patients reported by Goltz eż 4/.* One 


low-set 





Fic. 6. Anteroposterior skull roentgenogram. Left 
petrous ridge is relatively low and left maxillary 
sinus is hypoplastic. Note presence of dental 
dysplasia. 
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of their other patients was later reported 
to have a systolic murmur." The electro- 
cardiogram of the second patient was nor- 
mal, and no specific diagnosis was made. 
Other significant abnormalities of the 
heart have not been found in previous 
reports of the FDH syndrome. Small 
breasts have been described,!®2640 as well 
as pectus excavatum.!^ 

Abdomen. Umbilical hernia,949? in- 
guinal hernia? and omphalocele! occur. 
Diastasis recti has been described by 
Naegeli, and a “defect in the abdominal 
musculature” by Daly.’ 

Rectum and Genitalia. Hypoplasia is 
probably the most frequent abnormality of 
the genital system.!:!°:?°-87.89.49 Nonpalpable 
ovaries have been recorded.! 

Laboratory. Routine blood and urine 
tests show no abnormalities diagnostic of 
the FDH syndrome. Chromosomal studies 
have been reported in several cases, but are 
unremarkable.1*17.20.24.40 To date, skin bi- 
opsy is the only diagnostic laboratory test. 
In essence, biopsy of a fatty lesion demon- 
strates normal adipose cells in the corium. 
Less specific changes are found in the scar- 
like areas. It is not within the scope of this 





Fic. 7. Dental roentgenogram. Advanced caries is 
demonstrated, but the enamel is of normal thick- 
ness and normally calcified. Other roentgenograms 
(not shown) reveal that other teeth have crenated 
crown forms and the anterior teeth tend to be 
conical. Both deciduous and permanent teeth are 
similarly affected. 
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Fic. 8. Anteroposterior supine chest roentgenogram. 
The ribs have an abnormal pitch and some show 
"ribbon" deformity. Only eleven pairs are present. 
Thoracic scoliosis and spina bifida occulta of C7 
are also demonstrated. Note that right clavicle is 
almost aplastic, except for its lateral end. 


paper to discuss the histopathologic changes 
in detail. The subject has been well cov- 
ered by other authors.!?:!* 


ROENTGENOLOGIC FINDINGS 


General. Evaluation of the roentgeno- 
logic signs is difficult. Few case reports 
have included roentgenologic findings.? ^7: 
14,17,27,34,41 

Skeleton. 

Craniofacial. Microcephaly is not un- 
соттоп.! 127.39 Dyscephaly,? steep cli- 
vus? and asymmetric hypoplasia of the 
craniofacial skeleton? also occur. 

Congenital and acquired dental diseases 
are common accompaniments of the FDH 
syndrome. The most frequent finding is 
hypodontia or oligodontia,?.19.11.15,25,27,36.39 
Other features include microdontia, 12:15 
6.20.25 deformed teeth,^^? retarded erup- 
tion,^?*5* malposition of teeth, enamel 
fragility*^7?? and “bad teeth." 1420.26.27.29.22 

Spinal. Scoliosis is common.?:12:1617,36,39—4 
Errors of segmentation occur: spina bifida 
occulta,!7:2739,2 transitional vertebra?? and 
"failure of segmentation.’ A rudimentary 
tail has been reported by Martin-Scott.?? 

Pelvic. Hypoplastic pelvic bones have 
been recorded on 2 occasions??* and hip 
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Fic. 9. Ten minute study from intravenous urog- 
raphy. Arrows indicate pyelocalyceal systems of 
ectopic and malrotated kidneys. They are prob- 
ably fused and may have a horseshoe or disk con- 


figuration. Note curvilinear shadow of ventral 
hernia above kidneys. 


dislocation once." Hailey e a/." have re- 
ported cystic changes in the ilium, thought 
to be the result of low-grade osteomyelitis. 

Thoracic. Most of the abnormalities in- 
volving the thoracic skeleton are errors of 
segmentation. Hypoplastic ribs" and bi- 
furcated ribs?*9? are examples. Clavicular 
aplasia and hypoplasia occur, especially on 
the right. Тв 

Appendicular. Anomalies of size are 
common. The extremities, or parts thereof, 
may be shortened. !:& 7:12:14:17,28,25,35,36,39, 41 
Brachydactyly can result from shortened 
phalanges, metacarpals or metatarsals.” 
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17,20,39,40 Wodiansky? has reported an en- 
larged capitate. Clinodactyly is one of the 
abnormal shapes that occurs fre- 
quently.1.6.11.23.30.39.41 Unilateral calcaneus 
valgus? and unilateral talipes?’ also occur. 

Abnormalities of number, like the ab- 
normalities of size and shape, tend to be 
asymmetric. They are especially common 
in the hands and feet. Examples include 
polydactyly,9-1253149 oligodactyly and ad- 
actyly,® 8, 10—12.14, 16,20, 23, 24,27,29,31,34—36, 40,42 and 
svndactvlv.! ~4,6,7,9—11, 13, 14,17, 20, 22—24, 26—31, 33 34,36, 
27.39.102 Bilateral syndactyly, especially 
between the third and fourth or second and 
third rays, appears to be the most common 
of these findings. Skeletal maturity of one 
hand, including the number of carpal 
ossification centers, may be different from 
the other." Rook ef al. have described hy- 
poplasia of the carpus, and aplasia of the 
fibula has been reported by Lanzieri.? 

Viscera. Roentgenologic abnormalities of 
the heart and lungs have not been reported 
in any significant number of FDH syn- 
drome patients. Only 2 reports have included 
urographic findings." 4 


DISCUSSION 


Focal Dermal Hypoplasia syndrome is a 





Fic. то. Anteroposterior pelvic roentgenogram. The 
iliac wings are hypoplastic. The rudimentary tail 
is composed of enlarged coccygeal segments and 
curves toward the left. Note presence of osteo- 
porosis and bilateral coxa valga. 
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l'16. тт. Posteroanterior roentgenograms of the hands. (4) Right hand. Complex pattern of skeletal imma- 
turity, syndactyly and brachydactyly with metacarpal shortening. The most pronounced changes involve 
the little finger. Note presence of proximally-placed thumb, as well as collar-button epiphysis in index 
finger at base of the middle phalanx. (B) Left hand. Except for skeletal immaturity (which is more pro- 
nounced on the right), abnormal changes are limited to brachyphalangism of little finger 





l'1G. 12. Dorsoplantar roentgenograms of the feet. Brachydactyly and oligodactyly. The phalanges and 
metatarsals are hypoplastic. (4) Right foot. There is complete separation of the two rays. These probably 
represent the first and the third or fourth rays. The tarsus is underdeveloped. The talus and calcaneus are 
malformed. (В) Left foot. The metatarsals are bridged by soft tissue, unlike those on the right. These 
probably represent the first and second toes. The tarsal bones are similar to those on the right side. Note 
the presence of soft tissue bud arising from heel, probably representing an ectopic and hypoplastic ray. 
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rare, congenital dysplasia of systems de- 
rived from ectoderm and mesoderm. A 
review of the literature shows that there 
have been almost as many names applied 
to this syndrome as there have been case 
reports of it. Admittedly, Focal Dermal 
Hypoplasia syndrome does not describe it 
completely. But, as aptly pointed out by 
Daly, ". .. it is difficult to devise a desig- 
nation which would begin to describe the 
many clinical facets and still be of practical 
length and equally acceptable to the many 
disciplines of medicine which encounter 
such patients." One could not reasonably 
quarrel with other suggestions: ectodermal 
and mesodermal dvsplasia with osseous in- 
volvement,’ congenital ectodermal dys- 
plasia and mesodermal dysplasia," com- 
bined mesoectodermal dysplasia" or focal 
dermatophalangeal dysplasia." 


CLINICAL 


With rare exceptions, the patients are 
Caucasian females. A history of prema- 
turity is frequent and some physical and/or 
mental retardation is not uncommon. Le- 
sions of the skin and its appendages are 
universal and diagnostic features of this 
syndrome. The most characteristic lesions 
are superficial fatty collections in the skin. 
Originally thought to be subcutaneous fat 
that herniated through areas of focal 
dermal hypoplasia, more recent histo- 
pathologic studies by Howell? have indi- 
cated that these fatty collections may be 
linear hamartomas, 7.е., nevoid neoplasms. 
Focal areas of skin atrophy, linear hyper- 
pigmentation and telangiectasia of the skin 
constitute a second type of lesion. In some 
patients these scar-like changes are pre- 
ceded by “blisters,” present at birth. We 
wonder if similar vesicles are the intra- 
uterine precursors of the scar-like lesions 
present at birth. Dystrophic nails are al- 
most a constant feature. Papillomas of the 
periorificial skin and oral mucosa are com- 
mon, as is hypotrichosis. 

Ocular lesions, especially colobomas, are 
frequent. Our patient manifested a corneal 
opacity and ocular hypertelorism findings 
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not previously described in the FDH ѕуп- 
drome. Other clinical abnormalities about 
the head, such as malformed ear and nasal 
cartilages, are less common than the ocular 
lesions. Stenosis of an external auditory 
canal, elongation of a tragus and webbing of 
the neck were present in our patient. Like 
the new ocular findings, these signs have 
not been described in previous reports of 
this syndrome. 

On the basis of available clinical evi- 
dence, it does not appear that a significant 
number of cardiac or pulmonary abnor- 
malities occur in the FDH syndrome. Ex- 
cept for some hernias of the abdominal wall, 
clinical examination of the abdomen is 
usually unremarkable. Pelvic examination 
sometimes reveals hypoplastic genitalia. 
Our patient demonstrated another new 
finding, anal stenosis. 

The occurrence of a rudimentary tail in 
the FDH syndrome has been described only 
once before the present case report. Clin- 
ically, it appears to be similar to that found 
in metatropic dwarfism.’ 

The clinical differential diagnosis, par- 
ticularly for the skin lesions, 1s compre- 
hensively covered by Holden and Akers. 


ROENTGENOLOGIC 


Roentgenologic abnormalities аге vir- 
tually limited to the skeletal system. The 
most common changes are asymmetric 
anomalies of size, shape and number. Typ- 
ically, these involve the appendicular skel- 
eton and teeth. Syndactyly between the 
second and third or third and fourth rays 
of the appendages, and partial anodontia 
or malformed teeth, are prime examples. 
The patient herein reported also demon- 
strated a collar-button epiphysis in the hand 
and a proximally placed thumb. These 
findings are also new to this syndrome. 
Random hypoplasia of the long bones is 
common. The osteoporotic, gracile appear- 
ance of our patient’s long bones and minor 
malformations of her joints were thought to 
be due to disuse during the developmental 
period. Similar changes have been de- 
scribed by Holden and Akers." Соха valga 
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and the tall vertebral bodies demonstrated 
by our patient were also ascribed to non- 
ambulation. 

The most common roentgenologic ab- 
normalities of the thorax are errors of rib 
segmentation and clavicular underdevelop- 
ment. Only eleven rib pairs were present 
in our patient. Some of the ribs had the 
"twisted ribbon" appearance seen in neuro- 
fibromatosis. Previous reports of the FDH 
syndrome have not reported these abnor- 
malities. Clavicular hypoplasia and aplasia 
are found in only a small proportion of 
these patients. However, because such ab- 
normalities occur so rarely outside of this 
syndrome and cleidocranial dysostosis, they 
are findings worthy of note. For some 
reason, as yet unknown, such clavicular 
anomalies predominate on the right. 

Similarly, roentgenologic abnormalities 
of the spinal column are usually errors of 
segmentation. Accompanying scoliosis is 
common. A rudimentary tail is rare, but 
like the clavicular anomalies, this abnor- 
mality is noteworthy. 

With the exception of those roentgeno- 
logic changes secondary to chronic crip- 
pling, the remainder are congenital anom- 
alies that can occur in the absence of the 
FDH syndrome. Their incidence in other 
conditions can cause diagnostic confusion. 
Some examples have already been men- 
tioned; e.g., neurofibromatosis, metatropic 
dwarfism and cleidocranial dysostosis. 
Others include incontinentia pigmenti, 
chondroectodermal dysplasia, oculoauri- 
culovertebral dysplasia, Hallermann-Streitf 
syndrome, Moebius syndrome, Rothmund- 
Thomson syndrome, trisomy 13-15 and 
trisomy 17-18. The roentgenologic signs of 
each have been well reviewed in the liter- 
ature. 1» 1519 


GENETICS 


Among the cases from which we can 
gather family pedigree information (Fig. 
13, 4 and B), there is little evidence of a 
genetic basis for this syndrome. All cases 
described thus far, except for two,!? have 
been isolated examples. Only in those two 
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liG. 13. (4 and B) Genetic pattern of Focal Dermal 
Hypoplasia syndrome cases described in the liter- 
ature. 


exceptions have the pedigrees demonstrated 
transmission of the condition through the 
mother, to the succeeding generation. But, 
with few exceptions, the probands 
have been unmarried. Nearly all of the 
probands have been children at the time 
of report. Thus, very few of the probands 
have had the opportunity to reproduce, 
and our genetic evaluation is necessarily 
based on statistically inadequate data. 

It is possible that this condition is in- 
herited as an X-linked dominant trait, 
lethal in the male??? and producing mark- 
edly reduced fertility in the female, but this 
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is only a hypothesis. It is of some interest 
that an analogous pattern may be seen in 
incontinentia pigmenti. 


CONCLUSIONS AND SUMMARY 


1. Focal Dermal Hypoplasia (FDH), a 
congenital dysplasia of ectodermal and 
mesodermal structures, has protean mani- 
festations. 

2. The patients are almost exclusively 
Caucasian females. 

3. Clinically, this condition can be iden- 
tified by the typical skin lesions. These are 
often accompanied by ocular anomalies, 
such as colobomas, and malformed ear or 
nasal cartilages. 

4. The only definitive test for this con- 
dition, to date, is skin biopsy. 

5. This syndrome should be suspected 
roentgenologically when there are asym- 
metric anomalies of size, shape and number 
involving the axial or appendicular skel- 
eton. The combination of syndactyly and 
anomalous dentition is typical. While rare, 
a rudimentary tail and a hypoplastic or 
aplastic clavicle may also point to the 
diagnosis. 

6. On the basis of limited genetic data, 
it is postulated that the FDH syndrome 
may be inherited as an X-linked dominant 
trait. 


Lionel D. Ginsburg, M.D. 
Department of Radiology 
Los Altos Hospital 

Long Beach, California 90808 
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CONGENITAL HYPOPLASIA ALONG 
THE RADIAL RAY* 


A REPORT OF TWO CASES 
By R. B. BENAZZI, B.A.,t and E. BERGQUIST, M.D. 


| UPPSALA, SWEDEN 


A ORDS to Gegenbalır the de- 
velopment of the hand occurs partially 
from an ulnar ray and partially from a 
radial ray. The radial, or first ray of the 
forearm includes the radius, the radiale, 
the first carpal bone, the first, metacarpal 
bone, and the 2 phalanges of'the thumb. 
Also, according to embryologic theory, in- 
terference with a proximal and more pri- 
mitive element will most likely: be manifest 
as absence or hypoplasia of 1 its distally as- 
sociated elements. 

The first report of a case of congenital 
hypoplasia along the radial ray was, ac- 
cording to Kato, in 1733.:Kato® and 
others?" considered Gegenbaur's archip- 
terygeal theory to be the most likely ex- 
planation for the apparently separate and 
distinct variants of this defect. The re- 
ported cases have varied from complete 
absence of the radius and its distally em- 
bryologically associated elements to mere 
hypoplasia of these structures. 

Davison? has suggested a classification 
according to the degree of hypoplasia of the 
carpal navicular (scaphoid). : Apparently 
this bone arises, in part, from the radiale 
bone.* There had been no reports on iso- 
lated familial and congenital thumb de- 
formities until Bilbrey! described a study 
of 13 members of one family. He suggested 
that this defect is transmitted by a dom- 
inant gene with incomplete penetrance. 

The 2 patients presented here are mother 
and son and both show such: a condition 
unassociated with any other abnormality. 


REPORT OF CASES! 


Case т. This patient, a clerk aged 25 years, 
came to the outpatient department of the Uni- 


versity Hospital because of pain in the left 
wrist and elbow. On examination he was noted 
to have unusually small and abducted thumbs. 
Roentgenologic examination of the left elbow 
revealed no abnormality. Roentgenograms of 
the left hand showed a short and deformed first 
metacarpal, somewhat hypoplastic thumb pha- 
langes (Fig. 14), a hypoplastic radial styloid 
process, and a slightly hypoplastic navicular 
(Fig. 1B). Roentgenograms of the right hand 
showed fusion of the greater multangular (tra- 
pezium) with the first metacarpal (Fig. 1C; 
most obvious when comparison is made with 
Fig. 4, B and D), hypoplasia and deformity of 
the navicular and hypoplasia of the radial sty- 
loid process and of the thumb phalanges (Fig. 
1D). The first metacarpal was seen to be irreg- 
ularly formed and thinner than the other nor- 
mal metacarpals, and an indentation was visible 
at the site of fusion of the greater multangular 
and the first metacarpal (Fig. 1C). There was 
subluxation of the first metacarpophalangeal 
joint and abduction of the thumb. 

The patient is the younger of 2 children. His 
father has no known skeletal defects, but his 
mother has bilateral congenital hypoplasia of 
the thenar muscles (Case 11, see below). His 
mother’s mother also had congenital hypoplasia 
of both thumbs, but she is now deceased and 
no further information is available. There is no 
other history of any skeletal defects in the 
family. 

The patient himself has had no serious ill- 
nesses. The records of his anomaly go back to 
the age of 9 months when he was noted to have 
“bilateral thumb abduction without much ten- 
sion." The first roentgenograms were taken 
when he was 2 years old (Fig. 2, М and B) and 
showed hypoplasia of both first metacarpals 
and slight subluxation at both first metacarpo- 
phalangeal joints. Since then he has been fol. 
lowed, and early arthrodesis was considered as 
he had “bilateral hypoplastic first metacarpals 


* From the Department of Diagnostic Radiology, University Hospital, Uppsala, Sweden. 
T Present Address: Medical College of True Richmond, Virginia. 
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Vic. 1. Case 1. (4) Left hand. Deformed first metacarpal; hypoplastic phalanges. (В) Left hand. Hypoplastic 
styloid process; hypoplastic navicular bone. (C) Right hand. Greater multangular bone fused with first 
metacarpal; hypoplastic phalanges; subluxation in first metacarpophalangeal joint. (D) Right hand. 
Hypoplastic styloid process; hypoplastic navicular bone. 


without any active movement of his thumbs.” 
At the age of 5 years, roentgenograms (Fig. 3, 
A and B) showed both first metacarpals to be 
hypoplastic and deformed with absence of the 
proximal epiphysis of the distal phalanx of the 
right thumb. It was noted that he had “‘in his 


left thumb some degree of flexion and extension 
in the metacarpophalangeal joint, whereas in 
his right thumb movement was possible only 
at the carpometacarpal joint.” It was hoped 
that his thumbs would eventually increase suf- 
ficiently in size to benefit from surgery. 


R. B. Benazzi and E. Bergquist 
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Vic. 2. Case т. (4 and В) At 2 years of age. Bilateral hypoplastic first metacarpal; 
slight subluxation in first metacarpophalangea. joints. 


At 13 years of age the patient still had hypo- 
plastic and abducted thumbs associated w:th 
poorly developed thenar muscles and first me- 





Fic. 3. Саѕет. (4 and B) At 5 years of age. Bilaterally 
deformed, hypoplastic first metacarpals; absent 
proximal epiphysis of distal phalanx of right 
thumb. 


tacarpals. Roentgenograms at that time (Fig. 
4, 4 and B; and C and D) showed hypoplasia 
of the navicular bones and radial styloid pro- 
cesses, a small and cylindrically malformed 
rigat greater multangular, and hypoplasia of 
both first metacarpals and of the phalanges of 
both thumbs. Surgery was then undertaken on 
the left hand and 2 years later on the right 
hand. The procedure was basically a transpo- 
sition of the extensor indicis and the palmar 
part of the flexor sublimis tendons from the 
index finger to the rudimentary extensor and 
flexor pollicis longus tendons, respectively, at 
appropriate sites. The right greater multangu- 
lar bone later became fused with the first me- 
tacarpal (compare Fig. 4, B and D; and Fig. 
1C). This fusion must have been spontaneous; 
the operation was confined to the tendons with- 
ou- any surgerv to the bones of the hand or 
wrist, and there were no postoperative compli- 
cations such as inflammation. 


CASE 11. This patient is the 46 year old mother 
of the first patient. She also has bilateral con- 
genital hypoplasia of the thenar muscles, and 
roentgenographic examination of her hands 
(Fig. 5, 4 and P) showed hypoplasia of both 
radial styloid pzccesses, a short right first me- 
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Vic. 4. Case 1. (4 and B) At 13 years of age. Bilaterally hypoplastic navicular 


bones and styloid processes. 


tacarpal and a slender left first metacarpal. 
Roentgenogram of the left wrist (Fig. £C) re- 
vealed a dysplastic bipartite navicular with a 
distal fragmented component, having a small 
distal articulating surface, and a small proxi- 
mal component. 


DISCUSSION 
Case 1 exhibits a. defect which is con- 
sistent with Type 2 of Davison's? classi- 
fication, 2.е., absence of the radial styloid 
process, deficient thenar musculature, hy- 
poplastic or absent navicular and greater 
multangular bones, and hypoplasia of the 
thumb. 
We believe that this case gives support to 


Bilbrev's! hypothesis that the defect is 
transmitted by a dominant gene, as we 
have evidence (roentgenographic and an- 
amnestic) for 3 consecutive generations. 
The penetrance of the gene appears here to 
be complete in contrast to the incomplete 
penetrance suggested by Bilbrey.' To this 
date no similar cases have been reported in 
the Swedish medical literature. 

The fusion of the first metacarpal with 
the greater multangular seen in our Case 1 
(compare Fig. 1C with Fig. 4, B and D) 
has not been reported previously. However, 
it has been noted that there is a general 
tendency for fusion to occur in hypoplastic 
joints. 





Fic. 4. (C and D) Bilateral hypoplastic first metacarpals and thumb 
phalanges; malformed right greater multangular bone. 
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ic. 5. Case п. (A and B) At 46 years of age. Bilateral hypoplastic styloid 
processes; shorter right first metacarpal; thinner left first metacarpal. 


The functional improvement following 
surgery has been satisfactory to the extent 
that the patient was able, 1 year after the 
final operation, to become a clerk— an oc- 
cupation which requires at least average 
writing abilitv. Four years after the final 
operation he was, furthermore, able to serve 
in the Swedish army without significant 
har.dicap. 


SUMMARY 


Two patients with congenital hvpoplasia 
along the radial rav are reported (mother 
and son). 

In one of the cases there were repeated 
roentgenologic examinations covering а pe- 


lic. 5. (C) Left wrist. Dysplastic, bipartite 
navicular bone. 
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riod of 23 years. Comparison is made with 
previously reported cases. 


Eric Bergquist, M.D. 

Department of Diagnostic Radiology 
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DISTAL RADIAL GROWTH PLATE REMNANT 
SIMULATING FRACTURE* 


By CHARLES D. TEATES, M.D. 


CHARLOTTESVILLE, VIRGINIA 


pu variations in development 
are not only intriguing roentgenologic 
curiosities but not infrequently may be in- 
terpreted as abnormal with resulting over- 
treatment or mismanagement. A recently 
recognized normal variation in growth and 
development of the distal radial epiphysis 
may be misinterpreted as a fracture. 


REPORT OF A CASE 


An 18 year old male was examined because of 
pain in his wrist persisting 6 days following an 
injury. Roentgenograms demonstrated a faint 
radiolucent line in the distal radius, adjacent 
to the volar and ulnar edge of the joint surface 
(Fig. 1, 4, B and C). The poorly marginated 
defect could only be visualized on the 30? to 
45? semisupination oblique views. The lucency 
was tentatively diagnosed as a hairline frac- 
ture. Two weeks later the line was unchanged, 
and the patient was asymptomatic. 


DISCUSSION 


The probability that the lucency repre- 
sented a remnant of the growth plate stim- 
ulated a review of 120 recent wrist exam- 
inations in adolescents 13 to 1g years of 
age. The examinations were obtained for 
a variety of reasons, but all had been in- 
terpreted as normal. T'wo cases showed the 
distal radial growth plate to lie close to the 
joint on the semisupination view, similar 
to the presented case. Figure 2 is a roent- 
genogram of one of the patients with a pain- 
ful wrist of 1 month's duration and no his- 
tory of trauma. The growth plate is just 
beginning to close in this 17 year old male, 
and there 1s no difficulty in recognizing that 
the fine lucencies at the arrow are part of 
the plate. The second patient was a 16 year 


old girl, whose roentgenograms are illus- 
trated in Figure 3, 4—D. She had recently 
been in an automobile accident and re- 
covered uneventfully without casting. The 
growth plate is partially obliterated. On the 
semipronation view the growth plate ap- 
pears to touch the joint cartilage—a pro- 
jection phenomenon seen frequently in this 
age group (Fig. 3B). The semisupination 
and the lateral views show the proximity 
of the plate to the joint on the ulnar and 
volar edges (Fig. 3, C and D). In this case 
also, the defect is readily recognized as part 
of the plate which is still largely visible. 

The usual shape of the distal radial epi- 
physis is demonstrated in Figure 4, 4 and 
B. The illustrations of Hall? and the roent- 
genograms of Greulich and Pyle! show this 
type of epiphysis where the growth plate 
lies 3 mm. to § mm. from the joint surface. 
Usually the medial aspect of the plate ob- 
literates early so that it is not a cause of 
confusion. The relative persistence of the 
plate on the lateral aspect is frequently 
seen and recognized as normal. When the 
position of the plate medially is unusual, 
and when the medial plate persists unusu- 
ally long, the combination of features may 
cause the erroneous diagnosis of fracture. 


SUMMARY 


A normal variation in the development 
of distal radial epiphysis which may be 
misinterpreted as a fracture is demon- 
strated. In some individuals the plate is 
close to the joint surface, and when the 
plate becomes partially obliterated may 
simulate a fracture. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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Vic. т. An 18 year old male. (4) The posteroanterior 
view indicates that the growth plate is obliterated 
except in the lateral edge. (B) A 45° semisupina- 
tion oblique view shows a residual of the growth 
plate simulating a fracture (arrow). (C) A 30° 
semisupination oblique view again shows the 
growth plate residual which was misinterpreted 
as fracture (arrow). 
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16. 2. A 17 year old male. Several delicate radio- 
lucent lines indicate the growth plate residual 
adjacent to the joint surface (arrow). The growth 
plate is just beginning to close, and the lines offer 
no diagnostic dilemma. 








\ 
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Fic. 4. A 13 year old male. (4) The posteroanterior view shows the usual relationship of the growth plate 
to the wrist joint. (B) The 45° semisupination oblique view shows the usual separation of the plate from 
the joint. Persistence of the plate medially in this location causes little confusion. 
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FiG. 3. A 16 year old female. The growth plate is beginning to close. (4) Posteroanterior view shows the 
plate in the lateral aspect. (B) A 45° semipronation view shows the plate apparently crossing the joint 
surface, an effect due to projection. (C) A 45° semisupination oblique view showing the plate immediately 
adjacent to the Joint at the medial and volar edge (arrow). (D) Lateral view of the same feature (arrow). 
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LYMPHANGIOMATOSIS OF BONE DEMONSTRATED 
BY LYMPHANGIOGRAPHY* 


By GEORGE W. NIXON, M.D.t 


LOS ANGELES, CALIFORNIA 


NII angiomatosis of bone is an 
infrequently occurring disease entity. 
In 1964, a review of the literature revealed 
only 11 reported cases.? At least с additional 
cases have since been reported." The 
presently reported case is added to the 
literature because the diagnosis was estab- 
lished by lymphangiography. This has not 
been previously reported. 


REPORT OF A CASE 


J. R., a 13 year old Caucasian male, was ad- 
mitted to Childrens Hospital of Los Angeles 
October 21, 1969, for evaluation of swelling of 
the right lower extremity of 2 months' duration. 
During the year preceding admission, spotty 
pigmentation of this limb was noted. 

This patient had been hospitalized at the 
Children's Hospital of Pittsburgh at the age of 
3 years because of right thigh pain. Evaluation 
revealed leukocytosis with shift to the left, 
fever, and tenderness about the distal thigh. 
Roentgenograms of the entire right lower ex- 
tremity demonstrated a solitary, lytic, rather 
large lesion in the metaphysis of the distal fe- 
mur. No other abnormalities were noted. The 
diagnosis of osteomyelitis was made and con- 
firmed by surgical curettement. Staphylococci 
were cultured from the purulent material ob- 
tained. 

This boy recovered without sequelae, and 
had been asymptomatic through the years until 
the onset of his current symptoms. 

Positive physical examination findings, at the 
present hospitalization, were limited to the 
right lower extremity. This extremity was 
slightly larger proximal to the ankle as com- 
pared to its companion limb, but there was no 
disparity in length. Several areas of hyperpig- 
mentation in the skin were noted, associated 
with mild (1+), firm, pitting pretibial edema. 
No tenderness or neurologic alteration was 


found. The clinical impression was lymphe- 
dema with secondary skin change. 

Routine laboratory studies were normal. 
Serum calcium (9.6 mg./1oo ml.) and alkaline 
phosphatase (4.9 Bodansky units) were also 
within normal limits. 

Roentgenograms of the right lower extrem- 
ity revealed multiple small cortical radiolucent 
defects confined to the metaphyseal and ad- 
jacent diaphyseal regions of the proximal tibia 
and both ends of the femur (Fig. т, 4 and В). 
A few of the larger defects were within the 
medullary cavity of the proximal tibia. These 
lucent areas were sharply marginated and many 
had fine sclerotic borders. Bone modeling was 
not affected. The thickness of the cortex in un- 
involved areas was normal. 

A complete skeletal survey revealed no other 
bone abnormality. Venography of the right 
lower extremity was normal. 

Bilateral lymphangiography was accomplished. 
Films were exposed at the completion of con- 
trast material injection and 24 and 48 hours 
later. Widespread abnormalities of the lym- 
phaticsystem were demonstrated. Thesechanges 
were characterized by dilated lymphatics with 
delayed drainage and a paucity of lymph nodes 
in the involved regions (Fig. 2, 4 and B). The 
lymph channels in the right lower extremity 
were dilated. À large plexus of abnormal lym- 
phatics occupied the right inguinal region with 
collateral drainage to the sacral lymph nodes 
and along the iliac crest to lower lumbar chan- 
nels. The lymph vessels of the iliac and para- 
aortic regions were also dilated. No lymph 
nodes were noted in the right inguinal, iliac, or 
paraaortic areas. Retrograde filling of several 
intercostal lymphatics occurred bilaterally 
(Fig. 3). The lymphatic structures in the left 
lower extremity appeared normal. 

There was delayed drainage of contrast ma- 
terial from the right lower extremity. Consider- 
able contrast medium remained in dilated ab- 


* From the Department of Radiology, Childrens Hospital of Los Angeles, and the University of Southern California School of 


Medicine, Los Angeles, California. 
+ Fellow, Pediatric Radiology. 
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lic. 1. Anteroposterior roentgenograms of (4) the 
lower pelvis and hips and (B) right knee at 13 
years of age. There are multiple radiolucent defects 


in the metaphyses and adjacent diaphyses. The 
smaller lesions are confined to the cortex, while 
some of the larger lesions also involve the medul- 
lary portion of these bones. Fine sclerotic margins 
outline many of the defects. 





normal channels and small lymph nodes at 48 
hours, at which time contrast material was 
demonstrated for the first time within one of 
the cortical lesions in the distal femur (Fig. 4, 
A and B). This location was confirmed with 
tomograms. 


Fic. 2. (4 and B) Bilateral lymphangiograms at 
24 hours. Dilated lymphatic channels with de- 
layed drainage are seen in the right lower ex- 
tremity. A large plexus of abnormal lymphatics 
is noted in the right inguinal region. There are no 

This patient was discharged following the lymph nodes demonstrated in the right inguinal 


completion of the roentgenographic studies. or iliac regions. There is no abnormality on the left. 





Fic. 3. An anteroposterior view of the thoracic re- 
gion during lymphangiography reveals abnormal 
retrograde filling of several intercostal lymphatics. 


The definitive diagnosis rendered by lymph- 
angiography precluded the need for biopsy. 


DISCUSSION 


The pathogenesis of angiomatous bone 
disease is poorly understood. Various eti- 
ologies have been suggested and reviewed.! 
A congenital malformation is the most 
likely cause. Inflammation, neoplasm, and 
lymphatic obstruction have also been sug- 
gested as the basic cause. 

The radiolucent areas in bone apparently 
result from pressure atrophy from ectatic 
endothelial-lined channels. These lesions 
may originate from lymphatic tissue (lym- 
phangiomatosis), blood vascular tissue 
(hemangiomatosis), or both. Microscopic 
differentiation of these similarly endothe- 
lial-lined cystic lesions is difficult and often 
impossible. Small biopsy specimens fre- 
quently fail to demonstrate any definite 
abnormality. These diagnostic difficulties 
have been noted by several authors??? i? 
Because of the problem in definitive 
diagnosis, an inclusive term, cystic angio- 
matosis has been suggested.*® 

The age at which these lesions are 
roentgenographically detectable, or their 
duration before the disease becomes clin- 
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ically manifest, is unknown. Most reported 
cases were in the 10 to 15 vear age group, al- 
though a few were seen in early childhood. 
No previously reported case has had com- 
pletely normal skeletal roentgenograms 
before angiomatous bone changes occurred. 
Additional lesions may develop, 
however, during the course of the disease. 
In one case, only 4 ribs were involved at 1 
year of age. Three vears later, most of the 
long and flat bones were involved. 

The course and prognosis of this disease 
vary. Patients with only bone involvement 
are generally asymptomatic, but patho- 
logic fractures have been a frequent com- 
plication. Otherwise, their outlook seems 
good. Bone lesions have usually been slowly 
progressive. Long-term follow-up of these 
patients has not been reported, and the 
eventual result remains speculative. One 
case report extended over an 11 year period 
with minimal progression. of the bone 
lesions. 

Five of the 11 cases reviewed by Moseley 
and Starobin* had multiple organ systems 
involved in the angiomatous disease. When 
this occurs, it is usually fatal with chylous 
effusions being the prominent factor. 


bone 


ROENTGEN APPEARANCE 


The bone lesions of angiomatosis are 
invariably radiolucent, and usually finely 
etched by a thin, sclerotic margin. A por- 
tion of a lesion may be quite ill-defined, 
however. 

The lesions affect both the cortex and 
the spongiosa of the medullary cavity, and 
are characteristically widespread in distri- 
bution. The medullary lesions may be quite 
large with mild expansion of the bone and 
thinning of the cortex. 

The skull and flat bones, as well as the 
long bones, are usually involved. Defects 
have been noted less frequently in the 
spine and scapula. The small bones of the 
extremities have been spared. 

Demonstration of the tvpe of endo- 
thelial-lined tissue, causing the bone 
changes with the use of contrast media, has 
not previously been reported. In one саѕе,!° 
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opaque medium was injected directly into 
a skull lesion and communication with 
adjacent areas in a multilocular cystic re- 
gion was demonstrated. Lymphangiography 
has been performed in 3 reported cases. 
None showed loculation of contrast medium 
in the bone lesions. Two of these patients?! 
had an associated soft tissue lymphangioma 
in the inguinal region. The third case! 
had bone lesions in both lower extremities 
and bilateral chylous pleural effusions. 
Lymphangiography demonstrated. abnor- 
mal retrograde filling of several intercostal 
lymphatic channels on No 
lymphangiographic abnormality was noted 
below this. We are aware of one unreported 
case? of lymphangioma of a lumbar verte- 
bra which had contrast medium from a 
lymphangiography loculated within the 
bone lesion at 24 hours. 

The present case report suggests that 
delayed filming may be of value in demon- 
strating contrast medium within bone le- 
sions when abnorma llymphaticswith delay- 
ed drainage are present in the affected limb. 


one side. 


DIFFERENTIAL DIAGNOSIS 


The roentgenograms of this case present 
the diagnostic problem of evaluating poly- 
lucencies іп childhood. Several 
diseases must be considered when 
fronted with this situation. Histiocytosis 
X, fibrous dysplasia, metastases, Gaucher's 
congenital fibromatosis, 
fibromatosis, and enchondromatosis should 
be considered in the differential diagnosis. 
Careful analysis of the routine roentgeno- 
grams should lead one to consider the 
diagnosis of angiomatous disease. 

The relative sparing of the medullary 
cavity in preference to the cortex would 
eliminate those diseases which are pri- 
marily marrow replacement processes, 
either local or generalized, such as fibrous 
dysplasia and Gaucher's disease. 

Histiocytosis X and metastatic disease 
are frequent causes of multiple radio- 
lucent bone lesions. These can be dismissed 
in the presence of sharp margination and 
finely sclerotic borders. 


ostotic 
con- 


disease, neuro- 
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Fic. 4. Delayed lymphangiograms at 48 hours. (4) 
Anteroposterior and (B) lateral views show con- 
trast material loculated within one of the bony 
lesions in the distal femur. 
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Congenital fibromatosis is a disease of 
infancy. If the patient survives, the bone 
lesions apparently resolve by an early age. 
The long bone lesions are metaphyseal in 
location. They appear to arise in both the 
medullary cavity and cortex. The lytic 
defects are large. 

Neurofibromatosis rarely causes local- 
ized lytic bone changes. A few cases have 
been reported with multiple cystic bone 
lesions which were large and seemed to arise 
within the medullary cavity. 

Enchondromatosis often involves only 
one lower extremity. The radiolucencies 
are usually elongated. Round lucencies, 
arranged in columns, may occur. There is 
often a failure of modeling of the metaphy- 
seal region. These defects arise from the 
epiphyseal plate without preferential in- 
volvement of the cortex. 


SUMMARY 


A case of lymphangiomatosis of bone, 
demonstrated by lymphangiography, is re- 
ported. This uncommon disease should be 
considered in children with polyostotic ly tic 
lesions. 

The diagnosis can be confirmed with 
lymphangiography if contrast material is 
demonstrated within the bone lesions. 
In the presence of delayed drainage of the 
contrast medium from the lymphatics, de- 
layed filming may be necessary. This con- 
firmatory demonstration precludes the need 
for biopsy. 
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EARLY DIAGNOSIS OF CONGENITAL DYSPLASIA 
OF THE HIP; NEW ROENTGENOLOGIC SIGNS* 


By CLAUDIO GARAVAGLIA, M.D. 


VIMERCATE (MILANO), ITALY 


ONGENITAL dysplasia of the hip 

(CDH) is very frequent in the area 
attended by the Vimercate General Hospi- 
tal. Every year more than 1,500 infants 
of about 6 months of age are brought as 
outpatients to the Department of Radiol- 
ogy for check-up of the conditions of their 
hips, so that almost all children born in our 
district are subjected to a roentgenographic 
examination of the pelvis. A high per- 
centage of them show clear signs of CDH, 
including femoral dislocation, but many 
cases present some difficulty in the early 
diagnosis of CDH. Our main diagnostic 
problem is to screen normal from border- 
line cases, to be able to treat them and 
follow them, thus avoiding later complica- 
tions such as premature arthrosis. 

Numerous methods are reported!" for the 
diagnosis of CDH, based on changes in the 
relations between the acetabulum and the 
upper end of the femur, on the obliquity 
of the acetabular roof, or on the delayed 
and irregular ossification of the nucleus of 
the femoral head. Some classical works of 
the older literature’ describe roentgenologic 
findings of CDH even in early stages, but 
recent studies on the changes of initial 
and slight degrees of CDH are rare.*° 
Our method" is to consider mainly the little 
alterations in the upper end of the acetabu- 
lar roof, since it is here that the very early 
signs of dysplasia are located and, in mild 
cases, only in this location. 

We emphasize that femoral dislocation, 
even though slight, is too severe a sign of 
dysplasia to be considered as an early sign; 
in fact, many of our borderline or initial 
cases do not show dislocation at all. 

This affirmation may seem to be in 
contradiction with the work of some 
authors?‘ who consider dysplasia secondary 


to dislocation. A possible explanation for 
this is that our roentgenographic material 
concerns a sort of mass screening examina- 
tion and not a study of cases affected by 
serious pathology exclusively. 


OSSEOUS SIGNS 


The main osseous changes we en- 
countered are limited areas of sclerosis 
in the upper end of the acetabular roof. In 
very initial cases the only pathologic 
image is a small triangular area of increased 
density as shown in Figure 14. A shallow 
groove appears in other cases (Fig. 1B). In 
still more advanced cases a more or less 
deep fossa is observable in the outer part 
of the acetabular roof (Fig. 1C), as de- 
scribed by Doberti and Manhood.? 

During recovery from dysplasia, the 
mild findings tend to disappear; in some 
cases a bony spur develops (Fig. 2). 

NONOSSEOUS SIGNS 

Deriving all the possible information 
from a standard roentgenogram of the pel- 
vis, we have observed an image that has 
not yet been reported in the relevant 
literature we consulted. It is an arched 
image of slight radiopacity which delineates 
from the surrounding soft tissues as a curve 
cephalad and convex laterally, starting 
from the upper edge of the acetabular roof 
and reaching the femur at the greater 
trochanter (Fig. 3). The finding is well 
demonstrated in correctly exposed roent- 
genograms but may be invisible on too 
contrasted films. Using a fairly high kilo- 
voltage so as to reduce the radiation dose 
absorbed by the small patients, we avoid 
strong contrasts, thus visualizing soft 
tissues. 

In our opinion, the "arcuated" image 


* From the Department of Radiology, Vimercate General Hospital, Vimercate (Milano), Italy. 
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Fic. 1. (4) Small triangular area of sclerosis at the 
upper end of the acetabular roof. (B) Shallow 
groove. (C) Fossa at the outer third of the ace- 
tabular roof. 


represents the head of the femur encircled 
by the articular capsule and, in normal 
cases, it forms an ideal arch with the out- 
line of the acetabular roof and the ace- 
tabular part of the pubis (Fig. 4). The 
arcuated line becomes more evident as the 





Vic. 2. Left hip with dysplasia in the process of re- 
covery. Note the bony spur at the upper end of 
the acetabular roof. 
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Fic. 3. Right hip normal. Left hip shows extremely 
slight sclerosis of the acetabular roof. The "arcu- 
ated line" is visible on both sides with a normal 
appearance. 


child grows older; enclosed in it appears the 
cephalic nucleus of the femur. It provides 
information on the shape and position of 
the femoral head before the appearance of 
the nucleus. Figures 1 to 3 show this image; 
printing of nonosseous images is not easy 
and original roentgenograms are more dem- 
onstrative than reproductions. 

In case of CDH, the ideal arch arcuated 
line—acetabular profile may be interrupted 
and the arcuated line may be in the above- 
described acetabular groove (Fig. 5). In 
case of femoral dislocation, it becomes en- 
larged and deformed, losing its sharp cir- 
cular contour (Fig. 6). Furthermore, in 
advanced cases of luxation with serious 
delay in the appearance of the cephalic 
nucleus, it mav define the shape and posi- 
tion of the still cartilaginous head. 


Fic. 4. Schematic drawing of a normal arcuated 
line (dotted). This line makes an ideal arch with 
the acetabular roof and the acetabular part of the 
pubis (heavy lines). 
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Fic. 7. Slightly lateralized femora, small acetabula, 
normal arcuated lines. Subsequent controls show 
delay in the ossification of nuclei in normal posi- 
tion. 


Fic. 5. Dysplasia on the right. The arcuated line is 
visible in the acetabular groove, interrupting the 
ideal arch “arcuated line"-acetabular profile. 


The arcuated line may give information 
about prognosis; as shown in the case in 
Figure 7, the femora are slightly lateralized 
and the acetabula small, but the arcuated 
lines are normal. Subsequent controls show 
delay in the ossification of nuclei in normal 
position. 

In some cases of acetabular dysplasia we 
observed a pathologic nonosseous image, 
Гіс. 6. Dislocation on the left. Deformation and nos yer described. At is a radiolucent 

obscuration of the arcuated line, which is normal triangular area limited caudad by the 

and well visible on the opposite side. arcuated line, medially by the dysplastic 








Fic. 8. (4) This figure shows the arcuated line and the triangular area of radiolucency in dysplasia, 
explained by (B) the schema. Note the fossa at the outer third of the acetabular roof. 
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Fre. 9. Schematic drawing of the above described 
roentgenograms compared to an opaque arthro- 
gram in a case of a dysplastic hip with a slight de- 
gree of dislocation. 


acetabulum and laterally by the soft 
tissues of higher radiopacity due to muscu- 
lar masses (Fig. 8, 4 and B). This area is 
not visible in normal cases and we ascribe 
it partially to the fibrocartilaginous limbus, 
enlarged and infolded, as is observed 
in the arthrographic examination of dys- 
plastic hips. The signs we have described 
are given in the schema of Figure 9 and are 
compared with those of an opaque arthro- 
gram, which explains suggestively our as- 
sertions. 


CONCLUSIONS AND SUMMARY 


In studying a population strongly af- 
fected by congenital dysplasia of the hip 
and examining almost all the children of 
about 6 months of age born in this area, we 
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observed a noteworthy number of border- 
line and initial cases of dysplasia. 

Our findings lead us to the conclusion 
that initial roentgenologic signs of dys- 
plasia begin at the upper end of the acetab- 
ular roof. These signs represent dysmorphic 
changes, such as sclerosis, a shallow groove, 
or a fossa. 

Moreover, we would like to call atten- 
tion to the importance of the nonosseous 
images for the study of the position and 
shape of the cartilaginous head of the 
femur and the pathologic changes of the 
fibrocartilaginous limbus. 


Department of Radiology 
Vimercate General Hospital 
20059 Vimercate (Milano), Italy 
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HEALING IN CONGENITAL OSSEOUS SYPHILIS* 


By EMANUEL 


J. LEVIN, M.D 


BROOKLYN, NEW YORK 


NFORTUNATELY syphilis has not 

been eradicated and is still a problem 
in our modern society.’ According to epi- 
demiologists the incidence of syphilis is in- 
creasing and it 1s reported that instances of 
penicillin resistant lues are being encoun- 
tered. Despite the justifiable fears and ap- 
prehensions of these epidemiologists, syph- 
ilis, at least with roentgenologic manifesta- 
tions, Is a relatively rare “phenomenon. 
Furthermore, the ease and efficacy of anti- 
luetic therapy has virtually eliminated con- 
genital syphilis. Nevertheless, babies are 
born with syphilis and although it is an 
academic exercise to use roentgenography 
as a diagnostic procedure, serial studies can 
be invaluable in determining the е#еспуе- 
ness of therapy. 

The objective of this study is to detail 
the characteristic features of healing in 
penicillin treated congenital osseous syph- 
ilis, as this has never been adequately de- 
scribed or demonstrated. 


CLINICAL MATERIAL 


Of the 
syphilis in this series, 12 had no roentgeno- 
grams subsequent to therapy. The roent- 
genograms to amplify and comple- 
ment the demonstrations of pathology in 
the treated cases. Three of the infants were 
followed at intervals of 2-4 weeks, until 
healing was advanced. In 5 others roent- 
genograms were obtained only once fol- 
lowing therapy. 

There was a total of more than 4o in- 
volved metaphyses which were clearly 
demonstrated and closely followed. Many 
of the lesions were not only bilateral and 
symmetric, but the metaphyses involved in 
any patient were generally in the same 
stage of evolution. The principal variations 
from this pattern were seen where patho- 


20 cases of congenital osseous 


* From the Maimonides Medical Center, Brooklyn, New York. 


logic fractures distorted or callus formation 
obscured the underlying detail. Aside from 
the skull all luetic lesions were confined to 
the tubular bones. 

The initial metaphyseal lesion, prior to 
therapy, consisted of а poorly defined 
mottled radiolucent band usually contigu- 
ous with the zone of provisional calcifica- 
tion, breaching some or all of the cortex as 
well as the periosteal new bone when present 
(Fig. 1; and 2).^?? Bilateral symmetric 
involvement of the medial aspect of the 
proximal tibial metaphyses, Wimberger’s 
sign, was clearly seen in 4 cases. Fractures 
with displacement or impaction through 
the involved metaphyses were frequent 
(Fig. 3; and то). 

Following the institution of therapy 
there was an orderly progression of healing 
and all the involved metaphyses responded 
similarly; at no time was there indication 
of an acceleration of the disease process.‘ 
Within 2 weeks there was unequivocal 
evidence of healing and in 3 weeks healing 
was well advanced (Fig. 3). This was mani- 





FIG. 
lesion of the distal femoral metaphysis with de- 
struction of the adjacent periosteal new bone. 


1. July 19, 1963. Prior to treatment there is a 
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116. 2. July 19, 1963. The initial ulnar metaphyseal 
lesion shows a fracture with minimal displace- 


ment. 


fested by absorption of detritus, deposition 
of bone in the lesional tissues and smooth- 
ing of the contours of the metaphyses. 
When impaction or displacement was pres- 
ent, the opposing bone ends united before 





lic. 3. August 8, 1963. A considerable amount of 
detritus has been absorbed and there is now im- 
paction 


[16. 4. August 26, 1963. The bone ends are 
united by bridging callus. 


realignment by modeling occurred (Fig. 
4). 

In approximately 2 
complete or almost so (Fig. 5). The con- 
figuration and the trabecular pattern of the 
metaphyses were normal except where 
there had been impaction or fracture with 
displacement. The metaphyses in these 
cases showed residual deformity and a 
smudged trabecular pattern distinct from 
that in the diaphyses. Healing was com- 
plete thereafter and in roentgenograms 
obtained 5 months after therapy anatomic 


months healing was 





1963. Healing of 
the ulna is now complete. 


September 23, 


PIG: 5. 
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liG. 6. July 19, 1963. There is a fracture through an 
area of destruction in the proximal metaphysis of 
the humerus. 


realignment of bone was present except in 1 
case (Fig. 12, Æ and В). 

In 2 cases exuberant callus surrounded 
the proximal metaphyses of the humeri or 
femora. In each of the 5 areas of involve- 
ment callus formation appeared to be con- 
sequent upon fracture. In 1 case the initial 
roentgenogram showed only the destructive 
metaphyseal lesion and a faint fracture 
without callus formation (Fig. 6). Within 





їс. 7. August £, 1963. Heavy callus sheaths the 
lesion in the proximal metaphysis of the humerus. 


l1G. 8. September 23, 1963. The callus is being in- 
corporated into the bone and modeling is well 
advanced. 


10 days following the institution of therapy, 
abundant spongy callus appeared. Sub- 
sequently there was a slight increase in the 
extent of the callus but there was a pro- 
nounced increase in its density (Fig. 7). 
Within 1 month the callus solidified and 
united with the cortex. Within 2 months 
there was considerable modeling and in 1 
year the configuration was normal (Fig. 8; 
and 9). In the case showing exuberant 
callus of both proximal femoral metaphyses 
as well as lesions in the distal femora, follow- 





Fic. 9. July 7, 1964. There is now complete 
July 7, 1964. | 
healing of the humerus. 
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Fic. то. February There are impaction 
fractures through the proximal femoral metaphy- 
seal lesions and destructive lesions in the distal 


metaphyses prior to treatment. 


26, 1968. 


up examinations at 7 weeks showed ad- 
vanced healing. There was, however, an 
indeterminate type of deformity present 
and there was periosteal new bone pro- 
liferation over the lateral aspect of the 
femoral shafts (Fig. то; and 11). At 5 
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Fic. 11. April 16, 1968. There is advanced healing 
in all areas of involvement but deformity of the 
femur is now obvious. Note the extensive inert 
periosteal new bone formation. 


months the contours of the femora were 
unchanged but osseous healing was com- 
plete. Two vears following therapy there 
was moderately severe anterolateral bowing 
of both femora (Fig. 12, 4 and В). These 
femora were the most severely involved in 
the entire series. There was never clinical 





Fic, 12. February 3, 1970. (4 and B) The metaphyseal lesions have healed completely 
but there is anterolateral bowing of the femora. 





lic. 13. Мау 4, 1962. Multiple oval lesions are 


scattered in the calvarium but are concentrated 
and confluent over the glabella. 


or roentgen evidence of rickets or other 
systemic abnormality. 

Calvarial lesions were seen in only I case. 
These consisted of numerous indistinctly 
marginated, rounded radiolucent defects 
averaging 1-1.5 cm. in diameter (Fig. 13). 
In the frontal area, particularly їп the 
glabella, the lesions became confluent. 
Eighteen days following therapy only hazy 
remnants of the defects remained (Fig. 14). 

The most unusual presentation was in 
the sigmoid notch of the ulna. This locali- 
zation of the disease has not been mentioned 
in the literature but it occurred in 6 cases 





Fic. 14. May 19, 1962. There is almost complete 
resolution of the lesions leaving only a hazy sug- 
gestion of the initial process. 
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Fic. 15. February 19, 1968. There is a gross erosive 
5 y 19. 19 g 
process in the sigmoid notch of the ulna with addi- 
tional lesions in the radius and humerus. 


and is so characteristic as to be virtually 
pathognomonic of syphilis. The articular 
surface was grossly eroded and at times 
there was also ragged disorganization of the 
adjacent metaphyses of the radius and 
humerus (Fig. 15). Within 3 weeks healing 
was well advanced, in 2 months it was al- 
most complete, and in 5 months healing was 
complete (Fig. 16; and 17). 

Periosteal new bone formation was never 
a prominent feature in this series of cases 
and the hypertrophic cloaking, “‘periostitis 
of Pehá," was never seen. Small strips of 





Fic. 16. March 11, 1968. Twenty days after the in- 
stitution of therapy there is early but definite 
healing. 
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Fic. 17. April 16, 1968. The sigmoid notch and the 
I » 19 Ig ) 
radius are normal but there is still residual irregu- 
larity of the distal humerus. 


periosteal new bone tended to occur shaft- 
ward of metaphyseal lesions and increased 
in extent following therapy. During the 
healing phase, a thin laver or multiple thin 
layers of new bone occurred over many 
diaphyses which were otherwise roent- 
genographically normal. Within 5 months 
even the most extensive laminations were 
incorporated invisiblv into the cortex. 
Lastly, exuberant callus, “periostitis callosa 
of Schneider,” was seen over some frac- 
tures, particularly in the shoulder and hip, 
and resembled a club. Within 2 months the 
new bone had consolidated and coalesced 
with the adjacent bone and within 1 year 
healing was complete without residual de- 
formity. 


DISCUSSION 


Regardless of the duration or virulence 
of the maternal disease, luetic infection of 
the fetus does not occur before the fifth 
month of intrauterine life and it may not 
occur until the day of delivery.!° There is a 
lag period of approximately 6 weeks be- 
tween the initial infection and the appear- 
ance of changes around the osteochondral 
junction, regardless of the stage of fetal 
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development.’ When maternal infection 
occurs late in pregnancy or is untreated, 
lesions may not appear in the infant until 6 
to 8 weeks after birth.S 

The roentgenologic patterns of congenital 
osseous syphilis are well known and when 
distinct are probably even more diagnostic 
than the Wassermann test. McLean! and 
others^^? have described the roentgeno- 
graphic features of congenital lues and 
correlated them with postmortem findings. 
McLean!’ found lesions in every bone but 
the greatest number were in the long bones. 

The earliest roentgen evidence of lues is 
change in the architecture of the zone of 
provisional calcification. It may become 
thicker and more dense or it may disappear 
entirely." On magnification with a hand 
lens, tiny prongs or teeth may be seen ex- 
tending into the epiphyseal cartilage giving 
a serrated or saw-toothed pattern. The 
most frequent lesion is an irregular band of 
mottled radiolucency in the metaphysis, 
but neither this alone or in combination 
with the defects in the zone of provisional 
calcification is conclusive proof of a luetic 
infection.? 

Lesions in the diaphyses are unusual. 
They appear as mottled moth-eaten areas 
of radiolucency associated with irregulari- 
ties of the endosteal and periosteal surfaces 
of the cortex. 

The pathognomonic evidence of luetic 
infection is the polyostotic metaphyseal 
lesions within the first 6 months of life. The 
involved metaphyses are irregularly out- 
lined areas of mottled radiolucency fre- 
quently associated with fractures showing 
displacement or impaction. The areas of 
involvement tend to be symmetrically dis- 
tributed and in the same stage of evolution. 
An erosive process in the sigmoid notch of 
the ulna, particularly if bilateral, is indica. 
tive of a luetic infection. 

Following the institution of antibiotic 
therapy there is an immediate improvement 
in the clinical status, and in 10-14 days 
early but unequivocal evidence of osseous 
healing may be seen.” In the metaphyses 
there appears to be simultaneous absorp- 
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tion of detritus and deposition of new bone. 
Callus may be present prior to therapy but 
increases in extent subsequently. A localized 
sheath forms around the lesion, but within 
4 weeks modeling both internally and ex- 
ternally produces approximately normal 
contours. Complete healing occurs there- 
after. 

The gross erosive process in the sigmoid 
notch of the ulna is unique in that it is the 
only articular surface involved in the entire 
series. Healing here keeps pace with healing 
elsewhere. In 2 weeks the subchondral area 
fills in with new bone and there is a decrease 
in the irregularity of the notch. In 4 weeks 
healing is almost complete. 

Periosteal new bone is seen only in small 
amounts initially but increases in extent 
progressively for approximately 2 months, 
but even in extensive cases there is incor- 
poration into the shaft of the bone vir- 
tually without a trace in 3 months. 

The explanation for the deformity of the 
femora in 1 case is unknown. This patient 
who was first seen at the age of 7 weeks had 
the most severe and the most extensive de- 
gree of involvement in the entire series. 
There was symmetric fragmentation of the 
proximal and distal femoral metaphyses 
bilaterally with medial displacement of the 
distal femoral fragments as well as impac- 
tion deformities at the proximal meta- 
physes. Intrinsic healing of bone progressed 
normally but on examination at the age of 
2 years there was prominent anterolateral 
bowing of the femora while the metaphyses 
and epiphyses appeared to be normal. No 
other bone showed abnormality. A careful 
survey was made to eliminate other syste- 
mic and hereditary disease but none were 
found. 


SUMMARY 


There is a striking uniformity and rapid- 
ity in the rate and pattern of healing in 
penicillin treated congenital osseous syphi- 
lis. 
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Within 2 weeks healing 1s evident and 
within 2 months it is almost complete. 

In 1 patient, contrary to accepted con- 
cepts, there was residual deformity con- 
sisting of moderately severe anteromedial 
bowing of the femora 2 vears after treat- 
ment. It is probable but not certain that 
the deformity is consequent upon the 
severity of bone involvement. 


Maimonides Medical Center 
4802 Tenth Avenue 
Brooklyn, New York 11219 


The author wishes to thank E. J. Feely, 
M.D. for his invaluable help in the prepara- 
tion of this paper. 
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FRACTURES OF THE PETROUS AND TYMPANIC 
PARTS OF THE TEMPORAL BONE IN CHIL- 
DREN: A TOMOGRAPHIC STUDY 
OF 35 CASES* 


By DEREK C. HARWOOD-NASH, M.B., Сн.В., F.R.C.P.(C)f 


TORONTO, ONTARIO, CANADA 


RACTURES of the petrous and tym- 

panic parts of the temporal bone are un- 
common in children. During the past 18 
months, 3,000 children have presented at 
the Hospital for Sick Children in Toronto 
with a history of an injury to the cranial 
vault. A fracture of the petrous and tym- 
panic parts of the temporal bone was iden- 
tified with the aid of hypocycloidal to- 
mography in 35 of these children—an in- 
cidence of 1.2 per cent. 

In previous studies of 4,465 children with 
head injuries at this Center,! 312 or 7 per 
cent presented with one or more signs of 
the triad of cerebrospinal fluid. (C.S.F.): 
otorrhea; lower motor neuron seventh 
nerve palsv; or severe bleeding from the 
middle ear. The incidence of each sign in 
the 4,465 children was: C.S.F. otorrhea, 
0.6 per cent; lower motor neuron seventh 
nerve palsy, 1 per cent; and severe bleed- 
ing of the middle ear, 5 per cent. A fracture 
of the petrous part of the temporal bone 
(petrous bone) was demonstrated in 10 per 
cent of the triad group, or in о.8 per cent of 
all 4,465 head injuries. The over-all inci- 
dence of the roentgenographic demonstra- 
tion of fractures of the petrous bone in the 
previous and present studies together 
(7,465 children) is 1 per cent. 

The accurate demonstration of the pat- 
tern of fractures of the petrous bone is im- 
portant in those cases with persistent otor- 
rhea or facial nerve palsy or both if surgical 
intervention is contemplated. The localiza- 
tion of the entrance of a fracture into one or 
other intracranial fossa will determine the 


operative approach. Demonstration of the 
site of involvement of the facial canal will 
aid the surgeon in the decompression of the 
facial nerve. 

This report will detail the roentgeno- 
graphic characteristics of fractures of the 
petrous bone and tympanic bone. The tym- 
panic bone forms the anterior wall and 
floor and part of the posterior wall of the 
external auditory canal, and is attached to 
the rest of the temporal bone at the tym- 
panomastoid fissure and the petrotympanic 
fissure. 


CLINICAL MATERIAL 


Fractures of the petrous bone were dem- 
onstrated by tomography in 26 boys and 9 
girls, between the ages of 11 months and 14 
vears with an average age of 8 vears. All 
had a history of a head injury and one or 
more of C.S.F. otorrhea, facial nerve palsy, 
severe middle ear bleeding or conductive 
hearing loss (Table 1). C.S.F. otorrhea (65 
per cent) and a facial nerve palsy (33 per 
cent) were common. Middle ear bleeding 
was judged to be severe only if it was 
marked and persistent. No fracture of the 
petrous bone was demonstrated by to- 
mography in an additional 2 children with 


TABLE I 


PRESENTING SYMPTOMS 








Otorrhea—22 

Seventh nerve palsy—11 
Severe middle ear bleeding—g 
Conductive hearing loss—6 





* Presented at the Annual Meeting of the American Society of Neuroradiology, Cleveland, Ohio, April 17-18, 1969, and the Annual 
Meeting of the Canadian Association of Radiologists, Montreal, March 17-20, 1970. 
T Neuroradiologist, the Hospital for Sick Children, Toronto, Ontario, Canada. 
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C.S.F. otorrhea and in 4 others presenting 
with seventh nerve palsy. The signs re- 
solved spontaneously in these last 6 chil- 
dren. 

A history or clinical evidence of trauma 
to the Jaw was specifically excluded in all 
children in this series. 


TECHNIQUE AND RESULTS 


Hypocycloidal tomography at intervals 
of 1 mm. was performed on every child. 
Lateral tomography was performed on all 
the children, anteroposterior tomography 
in 33 and basal tomography in 12. It was 
found necessary to perform these sections 
at intervals of 1 mm. in the lateral, but at 
2 mm. in the anteroposterior and basal pro- 
Jections as the complete identification of 
fractures in the lateral projection was more 
difficult. The entire petrous bone from the 
external auditory canal to the foramen 
lacerum areas was visualized in all cases. 

Conventional roentgenograms demon- 
strated associated fractures of the vault in 
29 of the 35 children (83 per cent), whereas 
a fracture of the petrous bone was seen in 
these roentgenograms in only 6 children 
(17 per cent). 

An associated tympanic bone fracture 
was demonstrated in 23 children (66 per 
cent) and the ossicles were disrupted in 3. 
Fractures passed into the middle fossa of 
the skull alone in 21 cases, into the posterior 
fossa alone in g and into both in 5. 


SPECIFIC PATTERNS OF 
PETROUS FRACTURES 


The precise patterns of petrous fractures 
have been studied at operation, post mor- 
tem, or by stresscoat skull experiments by 
Hough and Stuart,” McHugh,“ McGovern? 
and Proctor et a/.? There has been surpris- 
ingly little accurate roentgenographic con- 
firmation of these patterns in spite of the 
advent of the polytome. 

The classification of petrous fractures as 
determined by the above studies, as lon- 
gitudinal fractures, transverse fractures 
and combined fractures was critically eval- 
uated in our group of 35 children. This 
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Fic. т. Diagrammatic representation of the super- 
ficial pattern of the longitudinal petrous bone 
fractures. 


evaluation was derived from the appear- 
ance of the fractures on serial tomographic 
cuts and, in part, from visual confirmation 
when surgical intervention was under- 
taken. 


1. LONGITUDINAL FRACTURES 


Lateral tomography is the procedure of 
choice for demonstrating longitudinal frac- 
tures, as these are not visible in the an- 
teroposterior projection. They made up 86 
per cent of petrous bone fractures and 
passed from the temporal squama or from 
the posterior parietal bone into the petrous 
bone along its longitudinal axis. Two types, 
of longitudinal fractures occurred: one type, 
associated with a fracture of the anterior 
parietotemporal region, extended along the 
anterior aspect of the petrous bone through 
the tegmen tympani to the region of the 
labyrinth capsule (Fig. 1); the other, as- 
sociated with a fracture of the posterior 
parietal bone, involved the superior mas- 
toid complex and the posterior and superior 
portion of the petrous bone. This type con- 
verged also on the labyrinth complex. 

Roentgenograms showed the vestibule 
never involved and the cochlea seldom in- 
volved, although the longitudinal fractures 
did cross the semicircular canals. 

From this confluence at the labyrinth, 
the fractures proceeded either along the 
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Fic. 2. A cross section diagram of the usual course of 
longitudinal petrous bone fractures. Note fractures 
of the tympanic bone (T). 


roof of the eustachian tube or to one of the 
nearby foramina lacera, jugular foramina 
or internal auditory meati, with no par- 
ticular preference. Extension into the latter 
foramina involved the posterior fossa. In 
2 children, a posterior parietal fracture line 
appeared to enter the posterior fossa di- 
rectly at the sinus plate of the petrous bone. 

When the relation of the fracture line to 
the facial canal could be demonstrated, 
anterior longitudinal fractures involved the 
horizontal portion of the canal at or just 
posterior to the anterior genu, and pos- 
terior fractures involved the vertical por- 


Fic. 3. Anterior longitudinal fracture only, through roof of petrous bone. 
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tion of the canal or the posterior genu (Fig. 
2). 

The frequently associated fracture of the 
tympanic bone (T in Fig. 2) indicated the 
site of involvement of the facial canal by 
the extrapolation of the force vector line 
presumed to have produced the fractures of 
the petrous and tympanic bones. Both the 
anterior and posterior longitudinal frac- 
tures appeared to pass from the petrous 
bone across the middle ear cavity (Fig. 2). 
Similar studies confirmed these findings in 
adults. 

Illustrative examples of these groups of 
fractures are: 

(a) The anterior longitudinal fractures in- 
volved the tegmen tympani with and with- 
out an extension across the external canal 
and middle ear into the tympanic bone 
(Fig. 3; and 4). Note the anteriorly placed 
head of the mandible in the roentgenograms 
enabling proper orientation. A fracture of 
the tympanic bone was present without a 
visible fracture of the petrous bone (Fig. 
5). This child had a seventh nerve palsy. 
Diastasis of the petrotympanic fissure in 
children may be confused with a fracture 
(Fig. 6). Another child had an anterior 
longitudinal fracture extending down into 
the floor of the middle ear, entering the 
jugular fossa (Fig. 74); tomographic sec- 
tions showed the progression of this frac- 
ture into the roof and floor of the internal 
auditory canal (Fig. 78). Additional 






Vor. по, No. 3 Tomography of Temporal Bone 601 





Fic. 4. Anterior fracture (arrow) with an associated fracture 
of tympanic bone (arrowhead). 





Fic. 6. An anterior fracture (arrow) with a fracture of the tympanic bone (small arrowhead) 
and an associated diastasis of the petrotympanic suture (large arrowhead). 
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Vic. =. (4) A fracture extending across the middle ear cavity to its floor and into the jugular fossa. (B) In- 
volvement of the roof and floor of the internal auditory canal by the extension of this longitudinal fracture. 
(C) A basal tomogram demonstrating fracture involving the entire length of internal auditory canal. 


axial tomography demonstrated this frac- 
ture in the entire length of the roof of the 
internal auditory canal (Fig. 7С). Sim- 
ilarly, tomographic sections taken in another 
child show an anterior fracture and a tym- 
panic fracture (Fig. 8.7) and more medially 
both an anterior and posterior fracture 
(Fig. 83). Both the anterior and posterior 
limbs of the fracture passed across the ex- 
ternal auditory canal and middle ear to the 
tympanic fracture. Finally, the fracture in- 


volved the bony septum between the an- 
teriorly placed cochlea (c) and the more pos- 
terior internal auditory canal (1) (Fig. 8C). 

(b) A posterior longitudinal fracture in- 
volved both the posterior superior portion 
of the petrous bone and the sinus plate in- 
feriorly and posteriorly (Fig. 9, Æ and 
D). Again note the confluence of both limbs 
of the fracture across the middle ear and 
external auditory meatus at the tympanic 
fracture. 
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Fic. 8. (4) An anterior fracture and a tympanic fracture present laterally. (B) A posterior fracture seen more 
medially. Note that its direction appears to converge with the anterior fracture at the tympanic fracture in 
A. (C) This fracture also involved the septum between the cochlea (c) and the internal auditory meatus (i). 


2. TRANSVERSE FRACTURES 

Transverse fractures alone were uncom- 
mon (8.5 per cent) and involved either the 
roof and floor of the middle ear cavity (Fig. 
10), or the labyrinthine complex entering 
the vestibule (Fig. 11). These fractures 
could be demonstrated in the anteropos- 
terior but not in the lateral projection. 


Transverse fractures were associated with 
occipital fractures. One child presented 
with a C.S.F. otorrhea, 1 with a seventh 
nerve palsy and 1 with both. None had a 
tympanic fracture. 


3. COMBINED OR COMMINUTED FRACTURES 


Two children had a longitudinal and a 
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Vic. 9. (4) A posterior longitudinal fracture and a tympanic fracture. (В) An additional fracture involving 
the sinus plate. Note their direction toward the tympanic fracture. 


transverse fracture producing a shattering 
effect with fragmentation of the petrous 
bone (Fig. 12). Both had C.S.F. otorrhea, 
a facial nerve palsy and a posterior parietal 
fracture. 


4. OSSICULAR DISRUPTION 


The malleus, incus, or doth may be dis- 


rupted and displaced by a fracture of the 
petrous bone. In 1 child both were dis- 
rupted (Fig. 13) and in 2 others the posi- 
tion of the incus only was disturbed. 


OPERATIVE CONFIRMATION 


Thirteen children underwent an oper- 
ation, 4 for a decompression of the seventh 





[16. то. A transverse fracture involving the tegmen tympani and floor 
of the middle ear in an 11 month old child 
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Гс. 11. A transverse fracture entering the vestibule from the antrum. 


nerve canal and g for repair of a persistent 
C.S.F. otorrhea. The line of the fracture as 
demonstrated by tomography was con- 
firmed in every case. In those children in 
whom the exact site of involvement of the 
seventh nerve canal was not seen on the 
tomogram, the suggested site obtained by 
extrapolation of the force vector from the 
fracture of the petrous bone to that of the 
tympanic bone was confirmed. 


DISCUSSION 


In this study, the tomographic character- 
Istics of petrous bone fractures in children 
are similar to those found at operation by 
Hough and Stuart,” and those produced by 
stresscoat studies of the cadaver skull as 
performed by Proctor, Gurdjian and Web- 
ster.? The fractures are longitudinal, trans- 


verse or a combination of the two but the 
following additional roentgenographic fea- 
tures occurring in children were discovered: 

1. Longitudinal fractures involved either 
the anterior or posterior portions of the roof 
of the petrous bone and, in a minority of 
cases, both in the same child. These frac- 
tures converged in the region of the bony 
labyrinthine capsule and then extended to 
one or another of the neighbouring foramina 
(jugular, internal auditory meatus, foramen 
lacerum) or along the roof of the eustachian 
tube. Proctor ef al. described longitudinal 
fractures as if they "course through the 
roof of the middle ear and then along the 
anterior edge of the pyramid" only, and 
from their own stresscoat studies found 
that pure longitudinal fractures are un- 
common. We found, however, that pos- 





Гіс. 12. A combined and comminuted fracture with a fracture of the tympanic bone. 
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lrc. 13. A fracture of the tympanic bone and dislo- 
cation of both the incus (i) anteriorly and the 
malleus (m) superiorly. 


teriorly placed longitudinal fractures and 
pure fractures were common. 

11, Extensions of a fracture line across the 
external auditory meatus and middle ear 
to involve the tympanic bone were common 
in longitudinal fractures (66 per cent). A 
tympanic fracture was not significant by 
itself. It is worth repeating that diastasis of 
the petrotympanic fissure superiorly should 
not be confused with a tympanic fracture 
(Fig. 6). 

ll. Combination fractures (longitudinal 
and transverse), although in the minority, 
shattered the bone in every instance leav- 
ing large fragments of bone lying free of the 
posterior superior and posterior inferior 
portions of the petrous bone (Fig. 12) and 
producing a C.S.F. otorrhea. 

iv. Fractures involving the cochlea 
were difficult to detect roentgenograph- 
ically. Anterior longitudinal fractures ap- 
peared to pass between the bony capsules 
of the cochlea and labyrinth (Fig. 1; and 2). 

Aggressive tomographic investigation of 
the petrous bone in children with a head 
injury is indicated in those with a subse- 
quent persistent C.S.F. otorrhea, facial 
nerve palsy or severe middle ear bleeding. 
If operative repair of a persistent C.S.F. 
otorrhea is undertaken, the fracture can be 
easily identified extradurally, and a char- 
acteristic arachnoid adhesion to the dural 
tear can be seen intradurally. In a number 
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of children, this adhesion was not present in 
the region of the confirmed fracture, and 
another more inaccessible site of the C.S.F. 
leak was presumed, e.g., via the internal 
auditory meatus, the petrous apex or close 
to a large dural venous sinus. Involvement 
of the facial canal by the fracture is readily 
confirmed, particularly with the aid of an 
operating microscope. 

The high incidence of C.S.F. otorrhea 
and facial nerve palsies associated with 
fractures of the petrous bone is distorted, 
as these are the very signs which prompted 
tomographic investigation. The incidence 
of 0.6 per cent and 1 per cent, respectively, 
in children. with head injuries is more 
realistic. Many fractures of the petrous 
bone undoubtedly remain undetected by 
conventional skull and temporal bone 
roentgenograms. Even with the tomo- 
graphic evidence of a fracture of the petrous 
bone in the children of this series, only in 
17 per cent was the fracture demonstrated 
by these conventional roentgenograms. 


SUMMARY 


The fractures of the petrous bone in 
children are: longitudinal, transverse, or 
combined, relative to the axis of the bone. 
Hypocycloidal tomography demonstrated 
that, in addition to these accepted patterns, 
longitudinal fractures can involve the an- 
terior and the posterior portions of the 
petrous bone; an associated fracture of the 
tympanic part of the temporal bone occurs 
in two-thirds of all petrous fractures; and 
combined fractures result in distractive 
fragmentation of petrous bone. An asso- 
ciated ossicular disruption is uncommon. 

Standard roentgenographic studies of the 
temporal bone are inadequate to demon- 
strate these complex fractures. Aggressive 
tomographic studies of the petrous bone are 
indicated if one or more of a triad of pre- 
senting signs of C.S.F. otorrhea, low motor 
neuron seventh nerve palsy, or severe bleed- 
ing from the middle ear are present. 

The Hospital For Sick Children 
555 University Avenue 
Toronto 2, Ontario, Canada 
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CHOROID PLEXUS PAPILLOMAS* 
OBSERVATIONS ON RADIOGRAPHIC DIAGNOSIS 


By RICHARD L. ROVIT, M.D., MANNIE M. SCHECHTER, M.D., and PAUL CHODROFF, M.D. 


NEW YORK, NEW YORK 


(een plexus papillomas are rare 
tumors of the central nervous system 
occurring with a relative incidence of about 
О.$ per cent of intracranial neoplasms in 
adults!®-1°.?8 and 3.0 to 5.0 per cent of brain 
tumors in children.?!?!5 Although not 
common, these tumors are usually benign 
and are often accessible to surgical extirpa- 
tion. It is therefore of paramount impor- 
tance that their presence be recognized 
early and appropriate therapy be initiated 
promptly. The clinical manifestations of 
these neoplasms are protean with the vast 
majority of cases, especially in children, 
presenting as hydrocephalus. The ultimate 
diagnosis therefore invariably rests upon 
the neuroradiographic examination. 

We have recently collected 234 cases of 
choroid plexus papillomas from the litera- 
ture and have added 11 unpublished cases 
of our own. Of these 245 cases, 105 (43 per 
cent) occurred in one of the lateral ven- 
tricles, 26 cases (10 per cent) originated in 
the third ventricle, 95 cases (39 per cent) 
in the fourth ventricle, and 17 cases (9 per 
cent) were found in the cerebellopontine 
angle (Fig. 1 and 2). In rare instances (3.7 
per cent), multiple papillomas presumably 
arose virtually simultaneously in more 
than one site (Fig. 2). The radiographic 
data in the то cases of which we have per- 
sonal knowledge have been reviewed in 
detail and we have supplemented this 
survey with an analysis of the findings of 
the 234 cases of choroid plexus papillomas 
previously published in the literature. 

This report is concerned with the radio- 
graphic diagnosis of choroid plexus pap- 
illomas and includes our observations on 
salient procedures that should be per- 


formed in these patients as well as pitfalls 
that must be avoided. 


PLAIN RADIOGRAPHY OF THE SKULL 


Since the majority of choroid plexus 
papillomas arising in the lateral ventricles 
occur within the first 10 years (Fig. 3) and 
are invariably associated with hydrocepha- 
lus, suture separation, craniofacial dis- 
proportion, increased digital markings and 
the other roentgenographic changes of 
raised intracranial pressure are common. 
These indirect findings of increased intra- 
cranial pressure provide no specific proof 





lic. І. Choroid plexus papillomas—characteristic 
locations. A=lateral ventricle; B=fourth ven- 
tricle; C=angle; and D=third ventricle. 


* From the Departments of Neurosurgery of St. Vincent’s Hospital and Medical Center and New York University College of Medi- 
cine; and the Department of Radiology (Neuroradiology), Albert Einstein College of Medicine, New York, New York. 
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as to the nature or location of the under- 
lying pathology. 

In 4.1 per cent of cases in our collected 
series, calcification was present in sufficient 
quantity within a choroid plexus papilloma 
to be recognized radiologically. It is unusual 
for the normal choroid plexus to be calcified 
within the first decade of е, and this 1s 
the age group in which 7o per cent of 
lateral ventricle papillomas occurred. When 
calcification is in the region of the choroid 
plexus in a child below the age of 10 years, 
and if unilateral, it represents an important 
diagnostic point. Calcification, when pres- 
ent in a choroid plexus papilloma, usually 
presents in a stippled configuration and is 
obviously located within the ventricular 
system (Fig. 4, 4—-C). Since many of the 
papillomas, especially within the lateral 
ventricle are pedunculated, the calcification 
may shift position within the ventricle 
relative to changing positions of the head. 
When demonstrable, this is an important 
diagnostic finding. Of course other tumors 
of childhood also occasionally display cal- 
cification (e.g., craniopharyngioma, epen- 
dymoma, pinealoma) and these would 





MULTIPLE |. PAPILLOMAS 


RIGHT LAT. V + IV V 
АТМ + ШУ 


BOTH LATERAL VENT. 6 
| 
| 
IIvV * Vv | 


Fic. 2. Location of choroid plexus 
papillomas (245 cases). 
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Fic. 3. Location of choroid plexus papillomas (245 
cases) in various decades of life. 


obviously have to be considered in the dif- 
ferential diagnosis. 

In adults calcification is not uncommonly 
seen within the normal choroid plexus.? It 
is extremely uncommon, however, for a 
lateral ventricle papilloma to occur after the 
third decade of life (Fig. 3), and the diag- 
nostic probability of a choroid plexus pap- 
illoma within the lateral ventricle in a pa- 
tient with calcification in this region after 
the age of 3o years would be less likely. 
Papillomas in other locations, however, 
occur not uncommonly in the adult age 
group (Fig. 3), and the finding of calcifica- 
tion in the third and fourth ventricles as 
well as in the cerebellopontine angle should 
raise one's index of suspicion of the pres- 
ence of this neoplasm, especially if the cal- 
cification is accompanied by signs of hy- 
drocephalus and increased intracranial 
pressure. 


PNEUMOGRAPHY 


Pneumography is the most valuable 
single radiologic procedure in the evalua- 
tion of these tumors. Pneumography was 
responsible for the definitive diagnosis in 
10 of the 11 patients in our series. In the 
other patient, the pneumogram outlined 
the tumor and this was confirmed by angio- 
graphic studies as well. 
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FIG. 4. Patient C.S 
of the left láteta] бен (B) Posteroanterior half axial view showing dense, irregular calcification in 
region of trigone of the left lateral ventricle. There is slight separation of the coronal sutures. 


Whether the air for the pneumographic 
study should be introduced via the lumbar 
route or injected directly into the cerebral 
ventricle must be determined in each indi- 
vidual case. In infants with split sutures and 
open fontanelles direct ventricular punc- 
ture is invariably the safer technique and 
usually provides the more rewarding radio- 
graphic study. Occasionally it may be 
necessary to introduce air via both lumbar 
and ventricular routes. Whatever technique 
is selected, it is of paramount impor tance 
that air be introduced in whatever amounts 
necessary to outline the entire ventricular 
system. The so-called “bubble” study 
should be avoided since choroid plexus 
papillomas have a specific gravity higher 
than that of cerebrospinal fluid and hence 
may lie submerged within the cerebro- 
spinal fluid filled ventricle and thus escape 
detection. 

Certain characteristics of the pneumo- 
graphic examination should alert the radiol- 
ogist to the possibility of a choroid plexus 
papilloma. Since it is thought that these 
tumors are responsible for the production 
of excess cerebrospinal fluid??? the lateral 
ventricle harboring the tumor is usually 


) Lateral skull roentgenogram showing ' ‘speckled” calcification in region of trigone 


larger than its opposite member (Fig. 4С). 
Moreover the segment of the ventricle 
containing the tumor usually is the most 

dilated portion of the ventricular system. 
Often the tumor may insinuate itself into 
the surrounding ependyma and thereby 
create an interface between tumor and 
brain, Excess secretion of cerebrospinal 
fluid by the tumor thereby encased may 
produce the radiographic appearance of a 
porencephalic cyst capping a tumor, a por- 
tion of which also projects into the ven- 
tricular svstem.? 

In patients with choroid plexus papil- 
lomas the ventricular system caudad to the 
tumor usually partakes in the ventricular 
dilatation so that cases having only partial 
obstruction of the lateral or third ventricles 
by an intraventricular mass will often show 
a disproportionate degree of enlargement of 
the more caudally situated fourth ventricle 
and aqueduct (Fig. 4D). It has been sug- 
gested that excess secretion of cerebrospinal 
fluid by the papilloma is responsible for this 
ventricular dilatation below the site of the 
tumor,’ but other f s may also be 
incriminated,2-44.2.212s 

Papillomas of the choroid plexus are of- 


factors 
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Fic. 4. (C) Posteroanterior brow-down pneumoen- 


cephalogram. The entire ventricular system is 
dilated, especially the trigone and temporal horn 
of the left lateral ventricle containing the partially 
calcified choroid plexus papilloma. (D) Erect 
lateral pneumoencephalogram. There is a large 
papilloma of the left lateral ventricle which is 
“hidden” at this juncture, within the fluid-filled 
ventricle. Note the dilated third ventricle, aque- 
duct, fourth ventricle and cisterna magna. Without 
additional air in the left lateral ventricle, and 
without calcification, this patient might have been 
diagnosed as "congenital communicating hydro- 
cephalus.” 





Vic. 4. (E) Left lateral carotid arteriogram arterial 
phase. Residual air remains in the ventricles from 
the previous pneumogram. There is severe ven- 
tricular dilatation, as evidenced by "bowing" of 
anterior and middle cerebral arteries, and stretch- 
ing of the carotid siphon. Note especially the 
hvpertrophied anterior choroidal artery (white 
arrows) which supplies a tumor mass, outlined 
by a vascular "stain" in the region of the trigone 
of the left lateral ventricle (anterior choroidal 
artery retouched). 


ten lobulated and air introduced during 
pneumography may enter the clefts be- 
tween tumor lobules producing a speckled 
appearance in the roentgenogram (Fig. 5). 





Fic. 5. Patient J.F. Brow-down lateral ventriculo- 
gram. There is a large lobulated mass which al- 
most entirely fills the dilated fourth ventricle. The 
air-filled “clefts” between the tumor nodules pro- 
duce a speckled appearance. 
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Frc. 6. Patient Т.К. Lateral pneumoencephalogram. 
There is a smooth mass within the third ventricle 
just posterior to the foramina of Munro producing 
partial obstruction of the lateral and anterior 
third ventricles. Choroid plexus papilloma. 


This finding is not, however, absolutely 
characteristic of papillomas which oc 
casionally display a smooth surface on 
pneumography (Fig. 6). 

Papillomas are usually pedunculated 
arising from a vascular stalk attached to 
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the normal choroid plexus. The stalk when 
demonstrable, may be found in fairly pre- 
dictable positions. Papillomas arising from 
the lateral ventricle are usually attached 
at their inferior aspect in the region of the 
trigone. Third ventricle papillomas are 
attached superiorly to the roof of the ven- 
tricle (Fig. 6) and those originating in the 
fourth ventricle have their stalk located 
posteriorly and inferiorly in continuity 
with the roof of the fourth ventricle near 
the obex (Fig. 7, 4 and B). This point of 
attachment, when demonstrable, will often 
serve as an important distinguishing char- 
acteristic between a choroid plexus papil- 
loma and other neoplasms which are also 
found within the ventricular system (e.g., 
ependymoma). Often choroid plexus papil- 
lomas develop secondary adhesions to the 
surrounding ventricular wall and their ac- 
tual primary point of attachment may not 
be obvious. 

The lateral ventricle papillomas аге 
usually quite large when first recognized. 
This may not necessarily be characteristic 
of a papilloma per se, but may be indicative 
of any tumor growing within the ventricle 
(e.g. ependymoma, meningioma), What, 
however, is characteristic of а choroid 





Fic. 7. Patient A.P. (4) Erect lateral pneumoencephalogram. 
of the fourth ventricle (black arrow), producing partial obstruction of cerebrospinal fluid. (B) Erect 
posteroanterior pneumoencephalogram. Note the lobulated mass which partially fills and partially dis- 
places the fourth ventricle to the left (black arrow). There is dilatation of the third ventricle and aqueduct. 


There is a lobulated mass attached to the roof 
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plexus papilloma, but unfortunately is not 
often recognized radiographically, is the 
movement of the tumor within the ventricle 
about its pedunculated stalk. It should be 
emphasized that the entire ventricular 
system must be outlined before one can 
definitely exclude the presence of a tumor 
arising from the walls of the ventricles. 
Usually the diagnosis will immediately 
become obvious, if sufficient quantities of 
air can be introduced and manipulated into 
all portions of the ventricular system. On 
occasion, however, particularly in patients 
with papillomas arising in the third ven- 
tricle and posterior fossa, the use of positive 
contrast material may be valuable. 

The introduction of air directly into the 
lateral ventricles in any patient with hydro- 
cephalus may result in the production of 
bleeding and the subsequent formation of a 
hematoma from the normal choroid plexus. 
If factitial hemorrhage occurs, subsequent 
roentgenograms will demonstrate an in- 
traventricular mass. The appearance of 
blood tinged cerebrospinal fluid which 
gradually clears, the presence of noncre- 
nated red blood cells and the tendency for 
an iatrogenic hematoma to be somewhat 
smaller than a choroid plexus papilloma 
might aid in the differential diagnosis be- 
tween these 2 entities. 

The major potential pitfall in the radio- 
graphic diagnosis of choroid plexus papil- 
lomas occurs because of the association of 
this tumor with communicating hydro- 
cephalus. In numerous cases in the litera- 
ture, inadequate “bubble studies” had been 
performed and benign curable lesions over- 
looked.?:!? In a few fortunate instances, 
deterioration of the patient’s condition 
following the initial air study led to re- 
peated radiographic examination and the 
subsequent establishment of the correct 
diagnosis. In others, efforts to correct the 
“congenital communicating hydrocepha- 
lus” usually failed and the diagnosis of a 
choroid plexus papilloma was only made at 
postmortem examination. 

The inadequacy of “bubble” ventricu- 
lography is particularly germane to the 
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papillomas found within the lateral ven- 
tricle. These tumors have a specific gravity 
greater than that of the surrounding ven- 
tricular fluid. The tumor accordingly will 
tend to gravitate to a dependent position 
while the small bubble of air rises to the top- 
most portion of the dilated ventricle. The 
demonstration of a communicating hydro- 
cephalus, particularly in young children 
and infants, should serve as an indication 
for the introduction of additional air in 
whatever quantity necessary to obtain 
thorough delineation of the entire ventricu- 
lar system. The danger of restricting com- 
plete ventriculographic studies to only 
those cases of communicating hy drocepha- 
lus exhibiting certain other abnormalities 
will almost certainly result in overlooking 
some cases of papillomas. Ап especial 
indication for performing thorough ven- 
triculographic studies is the presence of 
congenital communicating hydrocephalus 
in any patient having any of the following 
features: disproportionate enlargement of 
one lateral ventricle; bloody or xantho- 
chromic cerebrospinal fluid; cerebrospinal 
fluid pleocytosis or increased cerebrospinal 
Яша protein; and deterioration of the 
patient’s neurologic condition following 
“bubble” examination. 


CEREBRAL ANGIOGRAPHY 


Until recently cerebral angiography was 
not usually performed in young patients 
who presented with an enlarging head and 
displayed no specific lateralizing neurologic 
signs or had not had clinical or laboratory 
evidence of intracranial bleeding. In a few 
cases where angiography had been per- 
formed in patients who have had choroid 
plexus papillomas, apart from the angio- 
graphic signs of enlargement of the ven- 
tricular system, no specific changes were 
demonstrated." This is surprising since 
the angiographic architecture of these tu- 
mors would suggest that they would dem- 
onstrate a "vascular stain” on angiography. 
This, in fact, has not been well docu- 
mented. 

On occasion, however, cerebral angiog- 
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raphy has been extremely rewarding and 
the specific diagnosis has been established 
by means of this contrast examination.” 
We have had a case of this type. The pa- 
tient was a 3 year old child with calcifica- 
tion in the region of the trigone. Previous 
pneumography revealed ventricular dila- 
tation and a mass in the trigone and tem- 
poral horn of the left lateral ventricle. Left 
carotid angiography revealed evidence of 
ventricular dilatation, but more specifically 
there was marked hypertrophy of the an- 
terior choroidal artery and a vascular stain 
outlining the tumor mass (Fig. 4E). The 
specific diagnosis of a choroid plexus pap- 
illoma was made and this was proven at 
surgery. 

Vertebral angiography in patients with 
choroid plexus papillomas of the posterior 
fossa has not been frequently performed 
and little reliable data are available.!9 


GAMMA ENCEPHALOGRAPHY 


There are few published data regarding 
gamma encephalography in patients with 
choroid plexus papillomas. One reason for 
the paucity of this information may be that 
scanning has not been widely used in the 
evaluation of children with hydrocephalus. 
Because of the increased vascularity of 
these tumors, one would expect papillomas 
to displav a fair degree of uptake of the 
isotopes used in brain scans, particularly 
with technetium ggm which is known to 
be concentrated by the normal choroid 
plesug, ro 

The potential value of gamma enceph- 
alography in patients with choroid plexus 
papillomas may be illustrated by reference 
to one of our patients (Fig. 8, ,7-D). This 
child was originally subjected to surgery at 
the age of 7 vears, when a "tumor of the 
right cerebral hemisphere" was partially 
resected. Surgery was again performed 2 
years later and additional tumor was re- 
sected from the right lateral ventricle. On 
this second occasion, histologic examina- 
tion confirmed that this was indeed a cho- 
roid plexus papilloma. Recurrent symptoms 
of vomiting and headache prompted a third 
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operation in March, 1967, and an experi- 
enced neurosurgeon was confident that the 
tumor had finally been entirely resected. 
In May, 1968, the patient was again re- 
admitted to the hospital with signs of 
increased intracranial pressure, and a radio- 
active scanning using technetium ддт re- 
vealed an area of dense uptake in the pos- 
terior parietal region (Fig. 8, 4—D). It is 
highly unlikely that the positive scan in 
this case was the result of the earlier sur- 
gical procedures since the last tumor re- 
section had been performed 14 months pre- 
viously. 

With recent improvements in the isotope 
compounds used in brain scanning, as well 
as the availability of more sophisticated 
scanning equipment, gamma encephalog- 
raphy should be used more frequently, not 
only in the initial evaluation of patients 
with an unexplained hydrocephalus, but in 
the follow-up regimen to patients who have 
had total or subtotal resections of choroid 
plexus papillomas. 


DISCUSSION 


Although choroid plexus papillomas are 
relatively uncommon, hydrocephalus in 
children is almost ubiquitous on a neuro- 
logic or neurosurgical service. In а busy 
clinic especially, one tends to follow a set 
schema in the investigation of children with 
hydrocephalus. Such a "routine," while 
undoubtedly valuable in the majority of 
instances, may, if not modified, militate 
against the establishment of the correct 
diagnosis in patients with unusual lesions. 
This is apt to occur in patients having 
choroid plexus papillomas and if so would 
be doubly unfortunate since a benign po- 
tentially remediable lesion may be over- 
looked. The diagnosis of a choroid plexus 
papilloma will rarely be made unless the 
condition is thought of and the appropriate 
diagnostic procedures planned and exe- 
cuted in a predetermined fashion. There is 
no place for short cuts such as "bubble" 
pneumography in the investigation of these 
patients. Although the cerebrospinal fluid 
may be, and frequently is, grossly and 
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lic. 8. Patient S.L.J. (4-0) Gamma encephalograms using technetium ggm. Note area of activity in 
posterior parietal region on right side. (4) Right lateral; (B) posteroanterior; (C) left lateral; and (D) 


anteroposte rior. 


microscopically normal in patients with 
choroid plexus papillomas, the presence of 
xanthochromic or blood-stained cerebro- 
spinal fluid, pleocytosis, or increased cere- 
brospinal fluid protein, should alert one to 
the possibility that an intraventricular 
tumor may be present. Especially when 
these cerebrospinal fluid changes are pres- 
ent, meticulous care must be exercised to 
ensure demonstration of the entire ven- 
tricular system so that the presence or 
absence of a tumor may be determined 
unequivocally. 

Cerebral angiography may be useful not 
only in demonstrating the presence of large 
ventricles, but in delineating a specific 
arterial supply to a tumor. Recently, 
gamma encephalography has revealed up- 
take in these tumors and it will be impor- 


tant to see whether additional confirma- 
tory observations are reported. Positive 
contrast studies may occasionally help 
when air cannot be manipulated into por- 
tions of the ventricular system or cerebello- 
pontine angles. In one instance a patient 
with a choroid plexus papilloma had the 
correct diagnosis established preoperatively 
on the basis of cytologic examination of the 
cerebrospinal fluid which had been re- 
moved during pneumography. Although 
cerebrospinal fluid cytology in the past 
has not proven to be generally valuable 
in the diagnosis of most intracranial neo- 
plasms, additional refinements may allow 
this technique to be employed to better 
advantage 1n the future. 

It should be emphasized that choroid 
plexus papillomas may recur if not entirely 
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excised. We have delineated such an ex- 
ample previously in this report. It may, 
therefore, be wise to follow these patients 
after surgery with serial brain scans even if 
they are symptom-free, and, of course, re- 
peat contrast studies should be performed 
when symptoms warrant. In this latter 
regard, it is recognized that “seeding” of 
benign papillomas within the cerebrospinal 
fluid axis occurs and the secondary im- 
plants are often discovered at sites fre- 
quently far removed from the original tu- 
mor.!??»?5 This situation is found with 
other tumors having direct access to the 
ventricular system (e.g., medulloblastoma) 
and follow-up examinations of patients 
with choroid plexus papillomas may require 
the utilization of studies such as myelog- 
raphy under appropriate circumstances. 


SUMMARY 


A review is made of 234 cases of choroid 
plexus papillomas collected from the liter- 
ature, to which 11 unpublished personal 
cases are added. 

The clinical features, plain roentgeno- 
graphic findings of the skull, and the value 
of pneumography, cerebral angiography 
and gamma encephalography in establish- 
ing the diagnosis are discussed in detail. 

The majority of choroid plexus papillo- 
mas occurred within the first decade of life 
and were invariably associated with hy- 
drocephalus. 

Suture separation, craniofacial dispro- 
portion, increased digital markings and 
other roentgenographic changes of in- 
creased intracranial pressure provide no 
specific proof as to the nature of location or 
the underlying pathology. 


Mannie M. Schechter, M.D. 

Department of Radiology 

Albert Einstein College of Medicine 
of Yeshiva University 

1300 Morris Park Avenue 

Bronx, New York 10461 
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NORMAL VALUES OF THE VERTEBRAL BODY 
AND INTERVERTEBRAL DISK INDEX 
DURING GROWTH* 


By MARCO Е. BRANDNER, M.D. 


LAUSANNE, SWITZERLAND 


HE morphologic aspects of the verte- 
bral body (vb) in the various osseous 
dysplasias have been widely described and 
well summarized.” In view of the different 
mechanisms of the vertebral growth -by 
enchondral ossification in the vertical and 
by periosteal in the horizontal direction" 
there exist conditions of more or less se- 
lective involvement of these 2 ossification 
patterns. For a better understanding of 
such modifications, a morphologic descrip- 
tion alone is too subjective, and is valuable 
only in distinct entities; 7.e., in achondro- 
plasia, in thanatophoric dwarfism, in severe 
forms of congenital osteogenesis imperfecta 
and in others. Measurements of vertical 
and sagittal vertebral body diameters 
might enhance recognition of various patho- 
logic features of the vertebra and permit 
comparative studies of enchondral and 
periosteal growth. 

Rabinowitz and Moseley! measured, 
without statistical analvsis, the vertical and 
sagittal vb diameter of a small number of 
newborns. Hurxthal? gives results of vertical 
vb diameter of a small population of adult 
women. Transverse and sagittal measure- 
ments were made by Knutsson? for the 
first lumbar vertebra. His results cannot 
be incorporated in this study because his 
data were given without statistical evalu- 
ation. Measurements of intervertebral disks 
for adults were available from the paper of 
Hurxthal? and from the work of Schinz." 
No comparison between men and women 
was made. No determinations were avail- 
able for children. 


MATERIAL AND METHOD 


The material consists of 187 roentgeno- 


grams of dorsal and lumbar spines from 
newborns up to adolescents. Careful atten- 
tion was paid to exclude children with 
virtual vb diseases, especially neurologic 
cases with known muscular hypotonia, en- 
docrine disorders, or degenerative syn- 
dromes with or without chromosomal 
anomalies. Traumatic lesions of the spine 
were included in this investigation if they 
were outside of the studied region. The 
principal diagnoses are tabulated in Table 
1. Only good lateral projections of vb were 
measured. Roentgenograms were always 
made with a Bucky table, even in new- 
borns. The film-focus distance was gener- 


TABLE I 


DIAGNOSES OR INDICATIONS 
FOR ROENTGENOGRAPHY 








No 
Exclusion of traumatic or Infectious lesions 58 
Functional scoliosis without anatomic lesions 42 
Exclusion of vertebral malformations 23 
Normal spine in healthy children 2 
Neurologic diseases without muscular 
hypotonia 15 
Psychologic disorders 6 
Tumors outside of the spine 9 
Sacral teratoma or lipoma 2 
Myelomeningocele with slight neurologic 
symptoms 2 
Lung diseases 6 
Kidney diseases without metabolic disorders 4 
Immunologic disorders 5 
Pyloric stenosis I 
Intoxications 2 
Osteochondrosis 4 
Storage diseases without skeletal signs 3 
Spondylolysis 15/51 3 
Total 187 





* From the Institut de radiologie médicale de l'hópital cantonal universitaire de Lausanne (Directeur: Prof. Dr. С. Candardjis), 


Lausanne, Switzerland. 
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ally 110 cm.; however, since the roentgeno- 
grams were taken in different divisions of 
the Radiological Institute, slight variations 
might be possible. The factor of enlarge- 
ment was calculated and found to be 1.13 
for newborns and 1.25 for pubertal children. 


MEASUREMENTS 


The measurements consisted of deter- 
mination of the highest vertical diameter 
and the smallest anteroposterior distance 
of all the vb from the 12th thoracic to the 
3rd lumbar vertebra (Fig. 1). For technical 
reasons not all these vb were alwavs mea- 
surable. In newborns with persistence of 
anterior or posterior vb blood vessels, a 
determination was onlv possible when at 
least a faint ossification of these borders 
was visible. Furthermore, minimal inter- 
vertebral body distance was measured from 
D 11/12 to L 2/3. The measurements were 
made with a fine mm. scale with a precision 
of +0.25 mm. 

The following indices were formed (Fig.1): 

v vertical vb diameter 


Гу = = 


s sagittal vb diameter 








x d intervertebral disk thickness 
Eus uc d à 


0 vertical vb diameter 





These indices are independent of focus- 
film distance. Only disks of the same em- 
bryonal segment as the vb, 7.e., upper disk 
and lower vb, were compared in the index. 

Measurements were also made on pos- 
teroanterlor roentgenograms, but the sin- 
gular vb was rarely seen in a strict frontal 
projection; therefore, the height of vb could 
very often not be determined. Horizontal 
diameter was also rarely measurable, es- 
pecially in infants, because of a lack of 
clear visibility or superimposition with the 
pedicles on the lateral borders. 

In 92 cases the height of the children at 
the time of roentgenography was available. 
The skeletal age could be determined in 
only 25 cases. No generalized conclusions 
may be drawn from such a small number 
of observations. 
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L3 8 E 1 


12 days 
12 years 

— — — measurements 
L1 e s^ lvb 
24 
L3 d.i 

v d 
9 days 


Fic 1. Method of measuring vertebral bodies and 
disk spaces. Only dotted lines were measurable. 
This is the method used to form the indices. 


STATISTICS 

From each group mean values and stan- 
dard deviations were calculated after prov- 
ing that the measurements were normally 
distributed. Student tests were made be- 
tween most groups. 

The error of measurements was evalu- 
ated by repeated measurement on 10 roent- 
genograms some weeks after the first inves- 
tigation. In this way 87 double measure- 
ments were made, preferentially of the 
newborns where the percentage of error is 
larger. The differences between the dupli- 
cates ranged from zero to +1.5 mm. The 
mean absolute error was +0.28 mm. In 
46 per cent the second measurement was 
equal to the first one, in 89.5 per cent the 
maximum error was less than +0.5 mm., 
in 97.5 per cent less than +1 mm. From 
these double measurements 42 double in- 
dices v/s were calculated, in order to esti- 
mate the influence of the error on the in- 
dices. The mean difference between the 
duplicates was 0.032. In 19 per cent no 
difference was observed, in 59.5 per cent it 
was less than 0.03, in 85.5 per cent it was 
less than 0.05 and in no case was the differ- 
ence more than 0.10. 
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Fic. 2. Scattergram of the indices (Ль = vertical/sagittal diameter) of the first lumbar vertebral 


body and double standard deviations in the different age groups. 
Numbered cases see text. 
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Fic. 3. Scattergram of the intervertebral disk indices (disk thickness/vertical vertebral body 
diameter) between D12 and Lı and double standard deviations in the different age groups. 
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Tase II 


AGE GROUPS 

















Ave Group I | 11 | 111 | IV ү 
Age o-I month | 2-18 months 19-36 months 4-12 years 13 years and 
| тоге 
RESULTS of Za in Table ту. Diagrammatic presenta- 
According to statistical analysis by ton of the results is given in Figure 2. 


Student tests, the results were grouped 
by age as seen in Table п. The results of 
I» are summarized in TabJe ш and those 


The Index of vertebral body (I.») increases 
during infancy. In infants of Group п a 
slight difference between sexes is statis- 


ТавіЕ III 


Typ(v/s) OF DIFFERENT VERTEBRAL 


BODIES 


(f= girls; m= boys) 






































Vertebral Age Mean Range 
Body Group u /5 $ xs Р 
Di2 I 13 0.81 0.061 0.69-0.93 ames 
П 26 0.91 0.077 0.75-1.06 Mg 
Ш 22 о.86 0.066 0.73-0.99 m 
IVf 18 0.86 0.062 0.74-0.98 
IV m 35 0.78 0.052 0.67-0.88 01051 
Vf 7 0.93 0.148 0.64-1.23 
Vm 20 0.84 0.116 0.60-1.07 ANS 
Lx I | 16 0.87 0.060 0.76-0.99 РР 
Il f 11 1.02 0.066 о.88—1.15 ee 
Пот 16 0.96 0.043 0.87-1.05 ; 
Il m+f 27 9.98 0.055 0.87-1.09 dd 
IH 23 0.89 0.080 0.73-1.05 
IV f 20 0.87 0.068 0.73-1.00 <о.оо: (IV f/m) 
IV m 40 0.80 0.048 о.70-0.90 <o.oo! (IV f/Vf) 
Vf 19 1.03 0.095 c.88-1.22 <о.оо (IV m/Vm) 
Vm 27 0.87 0.063 0.74-0.99 <o.oo1 (V f/m) 
12 1 10 0.92 о.обо о.80-1.04 РРР 
Il 21 I.OI 0.090 0.83-1.19 
<о.оо:! 
HI 20 0.91 о.обо 0.79-1.03 
<0.001 
IV 49 0.82 0.076 0.67—0.97 
7 «0.001 
Vf 15 1.03 0.096 0.84-1.22 Zooi 
Vm 2 0.88 0.086 0.70-1.05 : 
L3 I II 0.95 0.068 o.81-1.08 263 
П 17 о.98 0.084 o.81-1.15 
«0.005 
IH 16 o.88 0.081 0.72-1.04 
<0.00I 
IV 35 0.79 0.072 0.67-0.91 
«O.O0I 
Vf II 1.00 O.IOI о.80-1.20 
<о.оо 
Vm 17 0.87 0.094 0.68-1.03 








n= number; v/5— vertical/sagittal. 
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Taste IV 
la(d/z) OF DIFFERENT VERTEBRAL SEGMENTS 
Age Mean Range 
Group " а/о р х+2; P 
D 11/12 I 12 0.37 0.060 0.25-0.49 m 
Il 26 0.30 0.065 0.16-0.43 os: 
IH 19 0.25 0.089 0.08-0.43 
IV 49 0.24 0.053 0.13-0.34 | ders 
М 21 0.18 0.042 0.10-0.26 | 
D 12/L1 I 17 0.35 0.063 0.22-0.48 Рет 
П 27 0.28 0.068 O.14-0.41 s 
IH 20 0.26 0.057 O.I4-0.37 
IV $3 0.25 0.050 O.15-0.35 "e 
V 37 0.19 0.043 0.10-0.28 
L 1/2 I 15 0.35 0.046 0.26-0.44 PPM 
II 26 0.26 0.073 0.12-0.41 N i 
| 
IH 19 0.27 0.055 0.15-0.38 P 20.25 
IV 44 0.28 0.047 0.18-0.37 ва 
ү 37 0.20 0.056 0.09-0.31 | : 
: = | 
| 
4 18 =z 3 4—4 3 
I 3/3 I 9 0.38 0.075 | 0.23-0.53 ee 
II 18 0.28 0.089 ©.10-0.46 
III $ 0.30 0.083 O.13-0.47 
IV 32 0.30 0.049 O.20-0.40 
+ : «0.001 
V 22 0.21 0.051 O.11-0.3I x 




















n= number; d/v= disk thickness/ vertical; s= sagittal. 


tically significant only іп L 1 (p<o.02), 
whereas in the other vb no significant dif- 
ference exists. In L 2 and L 3 no sexual 
difference could be detected in Group ту. 
On the other hand, there exists a highly 
significant difference in D 12 and L 1. A 
significant sexual difference was always ob- 
served in Group v, girls having higher in- 
dices than boys. In the latter age group 
the range of distribution is much higher 
than in the other groups, in part because 
the samples are relatively small. No con- 
clusions concerning adult Z,, are possible. 
Only 7 cases over 17 years of age could be 
measured. When comparing the develop- 
ment of vb at different levels, it becomes 
evident that children of Groups 1 and п 
have higher indices in the distal vb. Be- 
tween D 12 and L 2 the difference is at 
p«o.oos significant for Group т, and 
p «o-oot for Group rr. 

The Index of intervertebral disk (Га) 


diminishes significantly after birth (Fig. 
3). In the subsequent groups no statistically 
proved differences were observed, although 
the scattergram (Fig. 3) suggests an Inverse 
development in comparison to that of the 
vb (Fig. 2). After the twelfth year, I, 
diminishes once more in all investigated age 
groups. Only slight differences exist be- 
tween the 7a at different levels of the spine 
in the same age group: p is «o.oo1 only 
between D 11/12 and L 2/3 for Group IV; 
among the other groups p is insignificant. 
The absolute values of disk thickness of 
D 12/L1 were found between 2.5-4 mm. in 
Group 1; 3-5 mm. in Group п; 3-6 mm. 
in Group 11; 4-7 mm. in Group Iv; and 3-8 
mm. in Group v. 

Although few measurements of the 
height of children were available, the 
indices of vb of 83 cases (47 boys and 36 
girls) are examined as a function of the 
height. Figure 4 suggests an even better 
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120 


140 


Fic. 4. Scattergram of the indices of the rst lumbar vertebral body 
(Гь) in function of the height of children (83 children). 


relationship between the indices and the 
height as was found between the indices 
and the age (Fig. 2). With increasing height 
(more than go cm.) the difference between 
the sexes is more pronounced, girls having 
higher indices than boys. 
DISCUSSION 

The inclusion of 2 roentgenograms of one 
case with myelomeningocele who had only 
distal neurologic damage might be contro- 
versial; however, they were included be- 
cause of the absence of lesions in vb and 
especially of muscular hypotonia, which 15 
best known to be associated with higher vb.? 
The inclusion of 3 cases of spondylolysis was 
regarded as permissible, since Toendury™ 
failed to show an involvement of the ossifi- 
cation center of the vb. The 4 cases of os- 
teochondrosis show only small lesions out- 
side of the investigated region. 

The scattergram of J» (Fig. 2) shows 
some values other than the statistical 
variation. These cases are numbered. Index 


of Case 1 was found in a child with hyper- 
bilirubinemia due to incompatibility be- 
tween B and O blood groups. Case п was 
hospitalized for hiatal hernia. No explana- 
tion for these abnormal indices could be 
found. Both cases had normal indices of 
the other vb. Cases 111 may correspond to a 
transitional group between the age Group 
Iv and v. 

The present results require an explana- 
tion of the variations of the indices during 
growth and between the sexes. 

In Figure 5 the absolute mean values and 
standard deviations of the measured verti- 
cal (v) and sagittal (s) diameter of the vb 
L 1 are plotted in function of the age. Girls 
and boys were not separated. It can be 
seen that in the first month of life v in- 
creases more rapidly in relation to s and 
then is approximately equal from 3 to 18 
months. However, more detailed work will 
be necessary to show whether age Group 1 
should be further subdivided according to 
a group of prematures, of dysmatures and 
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Fie. 5. Measured values of the vertical (v) and sagittal diameter (s) of the 1st lumbar vertebral body. 
By reason of too small samples, the standard deviation could not be calculated in some groups. 


of normal fullterm babies. In children of 
Group тп, 0 increases more slowly, whereas 
5 increases faster than before. Thus the 2 
curves diverge. It is improbable that this 
divergency may be explained solely by 
a slow-down of the growth of о or by an 
accelerated growth of s in boys only. In 
fact, both boys and girls begin to havelower 
indices and greater ғ in Groups ш and iv. 
Group ш is apparently a transitional group. 

Until the age of 12 years the curves are 
parallel in Figure 5. It can be seen that the 
division of the results into the 5 age groups 
is well reflected by the behavior of these 
2 curves. During the growth spurt after 
the twelfth year, the development of » is 
accelerated, whereas the increase of 7 
diminishes and the curves rejoin. As the 
measurements were not corrected for the 
enlargement factor, the values in higher 
age groups are magnified by about то per 
cent. 

The sexual difference of Гь is better 
documented by its correlation to the height 


than to the age of the children (Fig. 4), 
and it ‘seems to be due to a relatively in- 
creased s in boys. This interpretation is still 
better supported if the s values are plotted 
in function of the height of the children 
(Fig. 6), whereas for v no visible sex 
difference until a height of about 140 cm. 
exists (Fig. 7). Among the 4-12 year old 
children, the body height is equal or very 
slightly higher and the skeletal age is in- 
creased in girls who have lower s values. 
'Thus one possible hypothesis is that the 
growth of s is enhanced by androgen fac- 
tors. 

Among children of more than 140 cm. in 
height, girls have a more increased vb 
height than boys (Fig. 7), who show a less 
important vertical growth of vb. 'This 
trend can be followed until a body height 
of 160 cm. is reached. Therefore, it seems 
that the observed differences in sex among 
children of age Group v is due to the verti- 
cal growth increase of vb in girls which is 
in good correlation with the sexual dif- 
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Гіс. 6. Measured values of the sagittal diameter (s) of the 1st lumbar 
vertebral body in function of the height of the children. 


ference of sitting height. At the same time 
boys show constantly slightly higher s 
values than girls. The fact that with in- 
creasing body height v and s show an inverse 
pattern according to sex explains well the 
even more significant sex difference, when 
an index of both is formed. 

The present investigation is not quite 
complete in that no conclusions may be 
drawn with regard to the development of 
vb in adolescents taller than 160 cm. 
Growth spurt begins somewhat later in 
boys than girls, so that boys become taller 
than girls only after they reach the height 
of 160 cm.‘ Thus, the question of whether 
men will finally have equal Jv» as women 
cannot be answered. 

A similar comparative study in children 
younger than 2 years of age was made by 
Joseph and Meadow, who also found 
higher indices in girls when they correlated 
the sum of the length of the metacarpal 
bones to the sum of their width. They also 
demonstrated that girls have narrower and 
longer tubular bones than boys. 


Determination and comparison of s and 
v of vb in adults and different sexes were 
not available from the literature. In this 
respect the papers of Hurxthal? and of 
Knutsson* are not conclusive. Maresh?’ 
studied the longitudinal growth of tubular 
bones during childhood in a large number 
of roentgenograms and found excellent cor- 
relations with longitudinal growth. She 
also found larger breadth diameters in 
boys, which was in good correlation with 
longitudinal growth. Similar findings were 
reported by Bonnard. The two latter 
authors give correlations only to height and 
weight, or both, but do not compare 
breadth to length. 

Although the graphic demonstration 
(Fig. 4-6) of the obtained results is quite 
suggestive in the explanation of the sex 
differences, statistical analysis should be 
made in identical groups of boys and girls 
at different ages and heights. For such an 
approach the present material was too 
small. 

As previously mentioned, Rabinowitz 
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Frc. 7. Measured values of the vertical diameter (v) of the 1st 
lumbar vertebral body in function of the height of the children. 


and Moseley" made similar measurements 
of v and 5, but their results are not reliable 
because vb was measured at different 
levels of the spine, and only one index 
(s/v) was calculated; thus a certain error 
is induced, as proved by the comparison of 
the different levels of the spine in this 
study. However, one has the impression 
that their results correspond to the present 
findings in that newborns have flat rather 
than high vertebral bodies. 

The intervertebral disk index is decreased 
after the second month of life because of a 
more rapid vertical growth of vb. It is not 
fully understood why, in the older age 
groups, the decrease of Ja is not more 
significant (Fig. 6). One factor might be a 
slight thickening of the disk with age. The 
decrease of Za in Group v children can 
probably be explained by the pubertal 
growth spurt of vb. In a morphologic study 
Katz! suggested a decrease of the disk 
space in relation to the vb height, and he 
thought also that this space diminishes 
with age. This latter suspicion can now be 
ruled out by the present findings. The 


measurements of intervertebral disks in 
adult women by Hurxthal? show a slight 
increase of the disk space with age. 

Based upon these results which define 
the normal pattern of growth of the vb and 
intervertebral disk, different osseous dys- 
plasias, particularly mucopolysaccharidosis, 
will be further studied.? 


SUMMARY 


Vertical and sagittal diameters from the 
twelfth thoracic to the third lumbar 
vertebral body of newborns, children and 
adolescents were measured on 187 lateral 
roentgenograms which had been interpret- 
ed as normal. An index between the verti- 
cal and sagittal diameter (7.,—9/s) was 
formed and values with double standard 
deviations were calculated. The index 15 
significantly higher in the second month 
of life in D 12 and L 2 than in newborns. 
After the eighteenth month the index de- 
creases, is stable, and from 4-12 years after- 
wards rises once more. There exists a sex 
difference which becomes significant in 
D 12 and L 1 for 4-12 year old children 


Vor. 1310, No. 3 


and in pubertal children. Girls have a 
higher index than boys, which was ex- 
plained by higher vertical diameters in girls 
older than 12 years or taller than 140 cm. 
and by higher sagittal diameters in boys. 
At the same time, disk spaces in the 
embryologically corresponding segment of 
the investigated vertebral bodies were 
measured. An index between the disk and 
the next lower vertebral body height was 
calculated (/4=4/). This index decreases 
significantly after the first month and is 
almost stable until 12 years when it de- 
creases once more. No significant sex dif- 
ferences were found. 
Kantonsspital 
Radiologisches Institut 
CH sooo Aarau 
Switzerland 


I am greatly indebted for the suggestions 
given by Dr. D. Nusslé and Dr. A. Giedion. 
Dr. Ammon kindly assisted in the statisti- 
cal analysis and Dr. V. Koppel in the 
English translation. 
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THE NOTOCHORD AS AN ABNORMAL ORGANIZER 
IN PRODUCTION OF CONGENITAL 
INTESTINAL DEFECT* 

By G. B. ELLIOTT, Е.К.С.Ратн., F.A.C.P., S. J. TREDWELL, M.D., and 
K. A. ELLIOTT, D.M.R.D., F.A.C.P. 


VANCOUVER, CANADA 


HE purpose of this paper is to trace 

the role of the notochord in disrupting 
normal organogenesis of the intestine at 
the upper and lower poles of the body. 
Congenital sacral vertebral ageneses have 
been noted to occur, together with agenesis 
of the hind gut, from time to time. We have 
studied 58 consecutive cases of congenital 
defect of the hind gut for vertebral 
anomalies. The results are summarized in 
Table r. 

The vertebral deficiencies are of types 
known to follow abnormal development of 
the notochord in the cervical region. The 
notochord is usually regarded as a vestige 
showing a phylogenetic link with elasmo- 
branch fish. It is an inconspicuous thread, 
and lies immediately ventral to the neural 
tube, as the earliest semblance of an axial 
cartilaginous skeleton. Its importance lies 
in its function of potent organizer, which 
on mesoderm induces formation of verte- 
brae. Where it becomes exposed close to 
primitive endoderm, severe disturbances 
of organization in the latter occur. 


THE NORMAL ROLE OF THE 
NOTOCHORD AS AN ORGANIZER 


During early fetal development of many 
organs, an exact sequence of changes has 
been discovered, when appearance of one 
tissue seems absolutely necessary if the 
next phase is to be triggered in its sur- 
roundings. The role of the notochord has 
been shown experimentally in such an 
organogenetic sequence. If parts of the 
neural tube are excised from early chick 
embryos, complete failure of vertebra for- 
mation follows in those segments. How- 


ever, if the neural tube and its associated 
mesoderm segments are isolated from the 
embryo by transfer and graft to chorio- 
allantoic membrane, notochord forms, then 
vertebral cartilage develops. Grafts of the 
mesoderm alone remain totally cartilage- 
free, although they must contain notochord 
precursor. Holzer® showed that it was the 
ventral embryonic spinal cord which had 
an "organizer" effect upon primitive somite 
mesoderm. 

Notochord had a similar inducing effect, 
but other embryonic tissues did not induce 
chondroitin formation. Even these two 
tissues would only trigger induction for a 
particular, and exceptionally limited, pe- 
riod of fetal life. It is therefore reasonable 
to suspect than any interruption of this 
sequence, or even delav in its timing, will 
lead to major defects in the subsequent 
formation of vertebrae. It will be shown 
later that if the notochord organizer is 
abnormally exposed by faulty formation of 
vertebrae, then severe inhibition of con- 
tiguous endodermal fore and hind gut 
development is likely to occur. 

The biochemical nature of the organizer 
activities Is important but poorly under- 
stood. From isotope tracer studies it would 
seem that such inducer cells are sometimes 
sources of chemical monomers. The latter 
are polymerized by the cells of contiguous 
tissues. For example, in some animal 
embryos, primitive ectoderm seems to pro- 
duce a monomer necessary for final pro- 
duction of collagen by a polymerizing 
action in adjacent mesoderm. Collabora- 
tive activity of apparently widelv different 
tissues gives insight into many other cir- 


* From the Departments of Pathology and Surgery, University of British Columbia and Vancouver General Hospital, Vancouver, 
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Taste T 
Vertebral Anomalies | Other 
Intestinal Anomaly О MEE ME EM EU T 
Thoracic Lumbar | Sacral | Anomalies 

Extrophy of cloaca | 3 i 3 
Rectovesical fistula | | 

(above verumontanum) | ii* | o 2 2 1o 
Rectovaginal fistula | : 8 | 1 I an 4 

21 : 1 | 1 8 

Anal ageneses | 15 | i 


i H 








* Diabetic mothers in 1 case of rectovesical and 1 case of rectovaginal fistula only. 


cumstances. For example, it has been 
puzzling that cultures of adult basal cell 
carcinomas of skin will not grow unless 
some of their closely adjacent dermis is 
included in a tissue culture with them. 
These examples show intertissue depen- 
dencies. It is for such reasons that each 
step in ап organogenetic sequence is 
thought to be essential. 

In the embryo, sequentially oriented cell 
growth over frameworks of matrix which 
has been functionally laid down becomes 
organogenetic. The older static ideas of 
strict division of embryonic tissues into 
ecto-, meso- and endodermal types must 
therefore be abandoned functionally. 

The sequence of organogenetic steps for 
vertebrae appears to be the formation of 
a ventral spinal cord which induces noto- 
chord, and which in turn induces chondri- 
fication. The next steps are also important. 
Inhibition of further notochord develop- 
ment then occurs in segmental fashion, 
which permits fusion of the lateral chondri- 
fication centers, enclosing the thread of 
notochord, and cartilage is then replaced 
by bone. In between inhibited segments, 
notochord continues growing at the same 
rate as the rest of the body, forming nuclei 
pulposi and Schmorl's nodes in the inter- 
vertebral disk tissue. 

It is now easier to understand why con- 
tinued abnormal development of the 
thread-like segments of inhibited noto- 


chord into the nucleus pulposus diameters 
is usually associated with failures in full 
formation of vertebrae. This enlargement 
may be detected roentgenologically as 
“persistent notochordal canal.” It is not a 
true persistence but overgrowth of the 
notochord to noninhibited size. Anterior 
fusion of chondrification centers is pre- 
vented, producing either “anterior spina 
bifida,” butterfly or hemivertebral fusion 
anomalies, “block” vertebra, or even con- 
genital absence of vertebra as a result. 
These anomalies may therefore be thought 
to be consequences of disorders of the 
notochord.” 

Associations of cervical anomalies of 
these types with congenital malformations 
of fore gut have been noted. To our mind, 
they provide the basis for understanding of 
similar associations with hind gut ageneses. 
The associated cervical anomalies are now 
described as prototypes, with this aim in 
mind. 


THE RELATIONSHIP OF NOTOCHORD- 
DETERMINED VERTEBRAL ANOMALIES 
WITH DEFECTS OF FORE GUT 
DEVELOPMENT 

Ehrenhaft, and Fallon and associates? 
showed, for example, that cervical "ante- 
rior spina bifida" (noninhibition of noto- 
chord) was often associated with fibrous 
bands connecting the exposed giant noto- 
chord with anomalies of fore gut. These 
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have included intramural esophageal cysts, 
gastrogenous cysts, and reduplications 
along the path of descent of primitive 
pharynx into the upper abdomen. Fibro- 
muscular bands occasionally connect 
tracheoesophageal diverticula or atresias 
to cervical vertebral anomalies. The micro- 
scopic constitution of these bands is seldom 
described, but thev require studv for it 
is not known whether thev represent un- 
developed minute residua of endoderm 
cords or abnormal segmental diversions of 
a vascular supply. In anv event, they some- 
times connect isolated patent gut segments, 
described as developmental cysts, with the 
rest of the fore gut, as well as with cervical 
vertebral congenital abnormalities of the 
types described above. It is as though the 
dominant connective tissue inductive ca- 
pacity of the notochord produces inhibi- 
tion of endoderm segments, should they 
he in proximity. 

In another example, esophagus has 
sometimes been found adherent to a fissure 
in the anterior aspect of the vertebral 
column. The most severe form of this is 
iniencephaly where there are congenital 
deficiencies, often with reduction in the 
number of cervical vertebrae, anterior 
spina bifida, and adhesion of gastric or 
esophageal extensions to hind brain. On 
any other basis, it 1s difficult to account for 
retention cysts of intestinal type that have 
sometimes been described in intrathecal 
positions. In a cranial site, disturbance of 
another organogenetic sequence is some- 
times evident in those cases where the 
upper end of the notochord has been found 
defective in the basisphenoid. Bifid optic 
cup induction is defective and cyclops 
appears, with separated nares. The priority 
of defect is uncertain. It is probably a 
primary ventral central nervous system 
failure, blocking proper notochord forma- 
tion and thereby bone, in that sequence. 

The fore gut anomalies must first occur 
while the fetal pharynx lies in the neck. 
The situation of cysts and elongation of 
the bands seem due to the insertion of 
bulky cardiopulmonary apparatus. This 
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forces true cervical structures distally from 
their normal segmental position. 

In summarv, overgrowth of the noto- 
chord is a visual reminder of failure of 
inhibition of segments of this tissue. This 
may occupy the crucial time interval 
needed for another step in a rapid sequence. 
In consequence, subsequent organogenetic 
steps fail. Certainlv contact of the noto- 
chord with endoderm seems to inhibit its 
development into normal fore gut. The so- 
called fine solid cords which are sometimes 
described may have the appearance of re- 
mains of noncanalized endoderm, but are 
usually fibrous. 

An analogous situation seemed likely 
to us for sacrum and hind gut but less so 
for trunk and mid gut, for the following 
reasons. Normally the thread-like noto- 
chord arches far anteriorly at the head and 
tail poles. It can be traced to normal sub- 
periosteal positions on the basisphenoid 
and also on the anterior surfaces of cervical 
and sacral vertebrae. Between, in the thor- 
acolumbar regions, it lies very deeply, 
buried at the junction between the anterior 
two-thirds and posterior one-third of the 
vertebral bodies. The very mass of lateral 
cartilaginous centers there seems more 
likely to fuse, preventing exposure of the 
notochord through sagittal clefts, even 
when "persistent notochordal canal” ap- 
pears. Association of mid gut anomalies 
with thoracic and upper lumbar vertebral 
anomalies is therefore possible, but less 
likely. This is confirmed by the scarcity of 
these reports in the literature. 


THE RELATIONSHIP OF LUMBO- 
SACRAL VERTEBRAL ANOMALIES TO 
DEFECTIVE FORMATION OF 
HIND GUT 


It is now necessary to review evidence 
connecting these two sets of complicated 
conditions in the light of notochordal func- 
tions related to the opposite fetal pole. 

Sacral vertebral] defects of the types 
known to be associated with abnormal 
development of notochord such as central 
clefts, hemivertebrae, and total agenesis, 
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were first reported very infrequently and 
as isolated examples. In the 100 years up 
to Freedman’s cumulative review? in 1950, 
only 43 cases of sacral agenesis had 
appeared in the literature. Fifteen of these 
also had anorectal or genitourinary ab- 
normalities. Similar correlations in short 
series were recorded by Moore and Laur- 
ence’ in 1952, Williams and Nixon? in 
1957, and Partridge and Gough? in 1961. 
A noteworthy study was made by Steph- 
ens? in 1963 using applications of embry- 
ology. He distinguished between true rectal 
as opposed to the anal abnormalities and 
noted that sacral deficiencies were present 
in 17 out of 27 rectal (63 per cent) but in 
only 2 of 21 (10 per cent) anal malforma- 
tions. From his personal collection he sug- 
gested that sacral agenesis was not in fact 
a rare condition. His series has the highest 
incidence of sacral anomalies with high 
rectal agenesis to date. In their series of 
192 patients with low anal abnormalities, 
Partridge and Gough’ showed that 1:6 
(8 per cent) had sacral malformations com- 
pared with 13 (12 per cent ) out of 106 
cases with anorectal agenesis. The per- 
centages in our series lie between. If lumbo- 
sacral vertebral anomalies are combined 
they were found in 16 per cent of anal 
ageneses and in 42 per cent of the rectal 
anomalies. The associations would thus 
seem real (Table п; Fig. 1-4). The relative 
variation may be due to a tendency to 
ignore minor sacral changes which are 
sometimes difficult to see in the newborn. 


"Taste H 
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Fic. т. Defects of 55 and 6 present in a patient 
showing congenital rectovaginal fistula and double 
right ureter. The mother was diabetic. 


They may equally represent geographic 
variations in incidence and this requires 
further study. 

In none of the series cited has it been 
possible to examine the precise state of the 
notochord in the sacrum. In Stephens’ 
studies? there are correlations with sacral 
nerve distributions, and the neurologic 
deficits in his cases are known in detail. 
He showed close correlation between the 
absence of sacral nerves and deficiency in 
sacral segments. In 2 instances sacral 


Fic, 2. Multiple vertebral defects in a boy with 
congenital rectovesical fistula. An anterior cleft is 
present in L2; L4 is fused with the left half of Ls; 
and the right half is fused with Sr. The coccyx and 
55 are absent. 





їс. 3. A boy with rectal agenesis also showed fusion 
of L4 and 5, spina bifida of St, 2, 3 and absence of 
S4 and 5. 


nerves were present despite absence of 
corresponding vertebrae. This coincided 
with the clinical state in those patients. 
Most of his cases were without spinal cord 
defect. It therefore seems likely that any 
block in a sequence, which should lead to 
formation of lumbosacral vertebrae, oc- 
curred at notochordal-organizer, and not 
neural tube-organizer level. 

By analogy with agenesis of the fore gut, 
it would seem that when sacral vertebral 
formation is markedly incomplete, then 
hind gut formation also is often inhibited. 
In 1 of Partridge and Gough’s cases? they 
note an interesting finding that "from the 
proximal blind loop of bowel a cord of what 
appears to be fibrous tissue was seen pass- 
ing back towards the sacrum. On section 
this proved to be a segment of atretic 
bowel." No counterparts for the thoracic, 
gastrogenous and esophageal cysts and re- 
duplications are reported to our knowledge. 
We suggest that this is so, for in hind gut 
region no counterpart exists for displace- 
ments produced by insertion of a large 
cardiopulmonary visceral mass into the 
cervical region. While this forces the 
elongation of primitive pharynx from a true 
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cervical position, no corresponding chain of 
events occurs in the sacral region. 

Stephens’ observations? led to a ques- 
tioning of conventional embryologic belief. 
He stated "if downgrowth of uro-rectal 
septum were the only mechanism involved 
in cloacal division it would be expected 
that the commonest form of fistula in the 
male would be located at the level of the 
triangular ligament. The extreme rarity 
of a fistula at this level suggests that the 
subdivision of cloaca below this line is 
effected by a different process.” In clinical 
terms, the inferior limit of the triangular 
ligament may be higher. Rectourethral 
fistulae at or above the level of verumon- 
tanum are common. In consequence, 
Stephens suggested a return to the earlier 
teachings of Wood.-Jones,* that below 
Müller's hillock and the pubococcygeal 
line, insurge of mesenchyme from the 
lateral pelvic regions completes the separa- 
tion which is begun superiorly by the uro- 
genital diaphragm. 

Although embryologic views on the 
development of this region varv consider- 
ably and are controversial, it must be con- 
sidered that differentiation is taking place 
in minute structures. For example, the 
urorectal system begins at the 5 mm. stage 
and cloacal separation is completed in the 
16 mm. fetus. 

Partridge and Gough’ opposed some 
portion of these views and noted, with 
reason, that “if the perineal portion of the 
rectum” developed from a postallantoic 
outgrowth of the cloaca "one might find a 
recto-urethral or a recto-vesical fistula 
without ano-rectal agenesis.” This they 
state is not recorded. However, it may exist 
classified under another name as nonextro- 
phic extrophy of cloaca as discussed below. 
For this reason we support Stephens' views. 

A counterpart for iniencephaly is present 
in patients who have complete agenesis 
of sacrum. While some show high rectal 
agenesis we have seen one associated with 
true extrophy of cloaca (extrophia splanch- 
nica). An excellent concise description of 
this condition is "an extrophic hemi- 
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bladder where a ureteric orifice lies on each 
side of the mid-line and between them is a 
zone of intestinal mucosa with an upper 
and lower orifice... . the upper opening 
being ileal termination. . . . the lower leads 
to a short length of large intestine which 
ends blindly in front of the sacrum." This 
severe condition seems to correspond with 
complete failure of cloacal partitioning. 
In the nonextrophic variety described, the 
anterior abdominal wall is intact] and 
anomalies are internal. It has been pro- 
posed that this may be due to normal for- 
mation of the cloacal membrane. However, 
it may represent the missing type of recto- 
vesical fistula sought by Partridge and 
Gough.* In her review of ¢ personal cases of 
extrophy of cloaca, with 38 others from the 
literature, Spencer! noted that anomalies 
of the vertebral column were present in 20 
patients and absent in 4. Exact locations 
are not given. Sacral spina bifida occurred 
in 32 of 57 cases reviewed by Rickham 
and Johnston.? 


CONCLUSIONS 


1. Itis a departure in thought to realize 
that development of intestine may be 
dependent upon exclusion from influences 
of organizers for unrelated structures, 
forming in adjacent sites. 

2. While the association of vertebral 
anomalies in cervical and lumbosacral 
regions with fore and hind gut ageneses is 
undoubted, much remains to be explained. 
The bony vertebral anomalies are of types 
associated with abnormalities in develop- 
ment of the notochord. This should serve 
to focus attention upon disorders of this 
inconspicuous but important organizer. 

3. In the control of these lies the pros- 
pect of protection from some intestinal 
ageneses. 

4. As the sequence of organogenetic 
steps is known to be crucially spaced in 
timing, it would seem likely that there is 
still a great deal to be learned of disturbed 
organogenetic sequences, from  experi- 
mental embryology. With registration of 
congenital defects, other components of 
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Fie. 4. A girl with extrophy of cloaca showed spina 
bifida in T11, block vertebra in L3 and 4, fusion 
of Ls and St, absence of right hemivertebra in S2 
and absence of S5, 4 and 5. 


these disordered sequences may be dis- 
covered. 


SUMMARY 


Fifty-eight cases of congenital defects 
in hind gut were studied for associated 
lumbosacral vertebral anomalies. These 
were found in 16 per cent of anal and 42 
per cent of rectal ageneses, respectively. 

The vertebral deficiencies are of types 
known to follow abnormal development of 
the notochord in cervical regions. This 
inconspicuous thread, besides being the 
first semblance of a human axial skeleton, 
is an organizer. Where it overdevelops, it 
prevents the fusion of chondrification cen- 
ters anteriorly. Severe inhibition of con- 
tiguous endodermal fore and hind gut is 
likely to occur. It is as though the domi- 
nant connective tissue inductive capacity of 
the notochord produces inhibition of endo- 
derm segments when these lie in proximity. 
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The disturbances in sequential organo- 
genesis when the notochord is exposed in 
cervical and sacral regions are reviewed 
and counterparts identified. Normal de- 
velopment of the intestine is therefore 
partly dependent upon exclusion from in- 
fluences of organizers for unrelated struc- 
tures, which are forming at an early age in 
adjacent sites. 


G. B. Elliott, M.B. 

Department of Surgical Pathology 
The Vancouver General Hospital 
Vancouver 9, British Columbia 
Canada 


REFERENCES 


1. EHRENHAFT, J. L. Development of vertebral 
column. Surg., Gynec. & Obst., 1943, 76, 282- 
292. 

. Exuiorr, С. B., MILLER, С. E., WALKER, R. H., 
and ErLrorr, К. A. Thoracic sequestration 
cysts of fetal bronchogenic and oesophageal 
origin. Canad. ў. Surg., 1961, 4, 522—528. 

3. FALLON, M., GORDON, A. R., and LENDRUM, 
A. C. Mediastinal cysts of fore-gut origin asso- 
ciated, with vertebral anomalies. Brit. J. Surg., 
1954, 41, 520-533. 

4. FreepMan, В. Congenital absence of sacrum 
and coccyx: report of case and review of litera- 
ture. Brit. ў. Surg., 1950, 37, 299—303. 

$. GROBSTEIN, C. Role of connective tissue in em- 
bryonic development. In: Congenital Malfor- 
mation. Second International Conference, In- 


[>] 


Elliott, Tredwell and Elliott 


6. 


14. 


15. 


16. 


NOVEMBER, 1970 


ternat. Med. Congress Ltd., New York, 1964, 
2, 233-239. 

Houzer, Н. Induction and maintenance of ver- 
tebral cartilages. In: Congenital Malforma- 
tions. Second International Conference, In- 
ternat. Med. Congress Ltd., New York, 1964, 


2. 22 


4—242 
2, 224—232. 


. Moore, T. and Laurence, E. A. Congenital 


abnormalities of rectum and anus. Surg., 
Gynec. & Obst., 1952, 95, 281—288. 


. PARTRIDGE, J. P., and Соосн, М. Н. Congenital 


abnormalities of anus and rectum. Brit. 7. 
Surg., 1961, 49, 37-50. 


. Кіскнам, P. P., and Јонхѕтох, J. Н. Neonatal 


Surgery. Butterworth & Co., Ltd., London, 
1969. 


. Soper, R. T., and Kitcer, К. Vesico-intestinal 


fissure. 7. Urol., 1964, 92, 490-501. 


. Spencer, R. Extrophia splanchnica. Surgery, 


1965, 57, 751—766. 


. STEPHENS, Е. D. Congenital Malformations of 


the Rectum and Anus and Genitourinary 
Tract. E. & S. Livingstone, Ltd., Edinburgh, 
1963. 


. Wittrams, D. I., and Nixox, N. Н. Agenesis of 


sacrum. Surg., Gynec. ©© Obst., 1957, 105, 84— 
88. 

Wirus, К. A. The Borderland of Embryology 
and Pathology. Butterworth & Co., London, 
1958. 

Моих, D. G., and ErLrorr, С. B. Coronal 
cleft vertebrae and persistent notochordal 
derivatives of infancy. J. Canad. A. Radi- 
ologists, 1961, 12, 78-80. 

Woop-Jones, F. Nature of malformations of 
rectum and urogenital passages. Brit. M. F. 
1904, 2, 1630-1634. 


Vor. 110, No. 3 


ROENTGENOLOGIC CHANGES IN IRON 
DEFICIENCY ANEMIA* 


By K. N. AGARWAL, N. DHAR, M. M. SHAH, and O. P. BHARDWAJ 


NEW DELHI, INDIA 


HERE have been isolated case reports 

of iron deficiency anemia with the 
roentgenologic changes simulating those of 
chronic hemolytic anemia.??? The roent- 
genologic changes in nutritional iron de- 
ficiency anemia described by these authors 
include widening of the diploic space and 
atrophy of the outer table of the skull with 
radial striations running perpendicular to 
the skull tables. The absence of involve- 
ment of the facial bones and, more particu- 
larly, of the long bones differentiates the 
roentgenologic changes of iron deficiency 
anemia from those of severe Cooley’s ane- 
mia in infants and young children. 

Since no comprehensive study on the 
subject has appeared in the literature, it 
was decided to investigate a group of in- 
fants and children with iron deficiency ane- 
mia as regards the roentgenologic changes. 


MATERIAL AND METHOD 


One hundred and sixty-four patients 
with nutritional anemia (hemoglobin level 
«12.0 gm. per cent) were selected from the 
Pediatric Hematology Unit, Maulana Azad 
Medical College, New Delhi, 70 per cent of 
whom were under 3 vears of age. The 
roentgenograms of the lateral view of the 
skull and of one hand, including the long 
bones of the forearm, were chosen for eval- 
uation. The roentgenograms were studied 
by the radiologists without knowledge of 
the hematologic data. The protein caloric 
malnutrition was assessed according to 
Gomez et al. 


HEMATOLOGIC INVESTIGATIONS 


1. Hemoglobin estimations: cyanmethe- 
moglobin method according to Crosby e 
al 


2. Peripheral smear and bone marrow 
examinations: Giemsa stain. 

3. Bone marrow iron estimation accord- 
ing to Dacie and Lewis. 

4. Serum iron estimation according to 
Ramsay." 

5. Unsaturated iron binding capacity 
according to Ressler and Zak.” 


OBSERVATIONS 


Of 164 cases 147 fulfilled the criteria for 
iron deficiency anemia: 2.е., absence of 
stainable iron in bone marrow; low iron 
saturation and lack of evidence of megalo- 
blastic dysplasia in peripheral smear and 
bone marrow;'° and response to iron ther- 
apy. The abnormal roentgenologic features 
were detailed in 100 of these 147 children 


(Table 1). 


OBSERVATIONS IN IOO PATIENTS OF 
IRON DEFICIENCY ANEMIA WITH 
ROENTGENOLOGIC CHANGES 


In all cases mild to moderate osteopor- 
osis was observed; in 8 per cent changes 
consistent with rickets were also found. 

The changes consisting of atrophy of the 
outer table of the skull, and osteoporosis 
and thinning of the cortex in the hand 
bones were observed in go per cent of the 
patients, while atrophy of spongiosa in the 
hand bones was noted only in 5o per cent 
of the patients. 

Two patients showed widening of the 
diploic space in the skull, while loss of con- 
cavity in the mid-shaft region and thinning 
of the cortices of the metacarpals and pha- 
langes were found in 1 of these (Fig. 1, 4 
and В; and 2). There was no evidence of 
increased destruction of the red blood cells, 


* From the Pediatric Hematology Unit and the Department of Radiology, the Maulana Azad Medical College, New Delhi-1, India. 
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presence of abnormal hemoglobin, or rickets 
ın this case. 

The roentgenologic changes were not re- 
lated either to the hemoglobin levels (mean 
5.8+2.1 gm. per cent; Table 1), or to the 
serum iron levels (46.5 +14.9 ug. per cent). 

The transverse metaphyseal lines which 
are believed to be present in malnutrition 
were seen in 6 per cent of the patients. 


DISCUSSION 


The incidence of iron deficiency in child- 
hood anemias is very high in India." The 
possible etiologic factors could be: faulty 
and prolonged breast feeding; under and/or 
malnutrition; and poor socioeconomic sta- 
tus. Therefore, in overpopulated countries 


children suffer from various degrees of 


chronic iron deficiency anemia. 

In the present study of 147 patients with 
iron deficiency anemia, the significant ab- 
normality encountered consisted of osteo- 
porotic changes in 100 patients. The 
changes of hemolytic anemia were present 
in only 1 patient, which would suggest that 
the roentgenologic changes observed in 
patients with hemolytic anemia are rare in 
iron deficiency anemia (incidence of o.68 
per cent). 

It seems that there is a latent period 
of several months between the clinical on- 
set of anemia and the roentgenologic ev- 
idence suggestive of marrow hyperplasia.“ 
Eng? was first to demonstrate the relation- 
ship between iron deficiency anemia and 
the roentgenologic changes in the skull 








(1.e., cortical thinning and diploic widening 
in the frontal and parietal bones). Similar 
marrow hyperplasia has also been reported 


Fic. 1. C4) Lateral view of the skull showing widen- 
ing of the diploic space with outer table atrophy in 
the frontal region. (B) Localized and magnified 
view. 
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in patients with congenital cardiac anom- 
alies associated with cyanosis and polycy- 
themia.! 

The exact cause of this consistently ob- 
served osteoporosis in the present study is 
difficult to explain. In protein caloric mal- 
nutrition, delayed roentgenologic appear- 
ance of ossification centers and local or 
generalized rarefaction of bones may be 
seen. The patients in the present study had 
Grade 1-11 protein caloric malnutrition 
which could be responsible for the osteo- 
porosis observed. However, the presence 
and degree of osteoporosis did not correlate 
with the serum iron and hemoglobin levels. 


SUMMARY 


In a roentgenologic survey, 147 children 
with iron deficiency anemia were found to 
show variable degrees of osteoporosis and 
only 1 patient presented changes sugges- 
tive of hemolytic anemia. 





Fic. 2. Anteroposterior view of the right hand show- 
ing loss of concavity in the mid-shaft region of the 
metacarpals, with thinning of their cortices. 
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COMPUTERS AND RADIOLOGIC PRACTICE* 


OMPUTERS and radiology at the out- 

set of their association seemed ideally 
mated for the creation of exceptional off- 
spring. The phenomenal ability of these 
machines to accept, retain, retrieve, dis- 
play, manage and analyze alphermeric data 
selectively, mathematically and logically 
astounded all radiologists who worked with 
them. Certainly strong mutual attractions 
and great potentialities for real advances in 
radiologic practice do exist in this associa- 
tion as shown by the few sound contribu- 
tions which have been realized. But so far 
these modest attainments have produced no 
major improvement or substantial change 
in daily radiologic practice, nor indeed does 
any seem imminent. As a matter of fact, 
formidable obstacles, some apparently un- 
recognized, or at least not fully appreci- 
ated, remain to be overcome before the 
potent, latent abilities of the computer can 
materially influence the specialty clinically 
and benefit patients directly. 

As persuasive, often exacting and de- 
manding entrants into an increasing num- 
ber of the processes and procedures of ra- 
diology, computers now deservedly war- 
rant prime consideration. Perceptively em- 
ployed, they can act to broaden the scope 
of radiologic practice in many ways and to 
strengthen its role in medicine. They en- 
courage long overdue efforts towards the 
development of more precise radiologic ter- 
minology, better classification of disease 
and more satisfactory systems of coding. 
The formulation of thesauri for segments 
of radiologic reporting has begun. In special 
limited situations these versatile machines 
can now be made to indicate the proper 
sequence for carrying out examinations, 
perform simple measurements, pass on the 
thoroughness and selectivity of data gath- 


ering and check on the completeness of a 
radiologic work-up. Computers can rein- 
force certain kinds of decision making. They 
cope with more data than the mind can 
successfully handle, and they do so without 
bias and emotion. Multivariate statistical 
analysis depends upon them. They have 
achieved real progress in scheduling, pay- 
roll, billing and similar business activities, 
all matters of some concern in radiologic 
practice. Minor inroads have even been 
made into the radiologist’s special preserve, 
data gathering, an intrusion furthered by 
image enhancement and similar technical 
innovations. The applications of Bayesian 
calculations and related formal ways of 
arriving at medical decisions have been 
applied in selected circumstances. Com- 
puter based calculations now speedily fur- 
nish precise, complicated mathematical de- 
terminations for treatments employing in- 
terstitial and external irradiation. 

Nevertheless, much of this output has 
had little direct clinical impact, and some 
actually represents elegantly derived an- 
swers to situations that simply do not apply 
in day-to-day work. The capability of ra- 
diophysicists with computers to calculate 
doses and to formulate complex data into 
treatment plans have been as impractical 
in some clinical settings as most of the 
machine based radiologic diagnoses have 
been in other spheres of patient care. 

Why have inadequacies such as these 
arisen? Why has practical help for the ra- 
diologist been so meager? What accounts 
for the computer’s present lack of influence 
on daily radiologic work? 

Stated most generally, the obstacles to 
greater computer productivity in radiologic 
practice relate to input, the interface be- 
tween theradiologist-investigator, program- 


* The Guest Editor is Corporate Consultant in Radiology, Medical Department, IBM Corp., and Consultant, Department of Diag- 
nostic Radiology, Memorial Sloan-Kettering Cancer Center, New York, New York. 
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mer, systems analyst and biostatistician on 
the one side and the machine and its re- 
quirements on the other. Most prominently 
operative here are many vexing conditions 
inherent in the varied decision processes of 
diagnosis and therapy including the built- 
in, inescapable limitations of both radiology 
and of medicine itself including its imper- 
fect taxonomy. It is chiefly within these 
complex general areas where the opportu- 
nity to make real headway lies. 

The reliability and the completeness of 
the raw data supplied to the computer 
deserve first serious thought. These quali- 
ties continue to depend upon the motiva- 
tion, training and experience of the radi- 
ologist. As of now and for the foreseeable 
future, computers cannot compete effec- 
tively with the eye and the mind of the 
trained radiologist in most types of data 
gathering. Consequentlv, strenuous efforts 
should be made toward improvement of 
crucial data identification through the use 
of improved methods of visual perception 
guided by more clinically astute mental 
recognition. When dealing with controver- 
sial material and equivocal findings as ra- 
diologists often must do, then concerted 
attempts to lessen the serious drawbacks 
of both interexaminer and intraexaminer 
variability of reporting are also required. 
Finallv, radiologists eventually must learn 
how to eradicate most types of judgement 
errors in diagnosis and treatment. These 
three broad fundamental approaches will 
provide the best immediate ways to in- 
crease the practicality of computer output 
by ensuring the validity of the raw data. 
In other words, the primary responsibility 
toward eventually achieving real clinical 
usefulness for computers begins with the 
radiologist, not the machine. 

Once assembled, these data, largely non- 
numeric and somewhat subjective in char- 
acter, must be digitized or similarly pre- 
pared for machine consumption —no small 
task in itself. It requires clinical percep- 
tiveness based upon an extensive experience 
with the particular disease under considera- 
tion plus knowledge of the demands of the 
computer itself. 
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Lastly, a sound program for the produc- 
tive handling of this information by the 
computer needs to be devised by the in- 
vestigator-radiologist and his co-workers. 
Not the awesome speed of the machine or 
its operative perfection, but the clinical 
acumen used in data selection, the reli- 
ability of its preparation for computer use, 
and the medical soundness of the program- 
ming determine the worth of the informa- 
tion the machine will eventually extrude. 
In regard to the use of computers for 
radiologic decision making, important guid- 
ing principles have now emerged. First, 
radiologists must not embrace the false 
premise that their specialty always offers 
the only source or commonly serves as chief 
supplier of necessary data for decision for- 
mation in medicine. Consequently, an ini- 
tial test of the practicality of any com- 
puter-radiology program for clinical appli- 
cation requires that as a minimum the 
specialty possess the potentiality of com- 
peting successfully with, or furnishing ur- 
gently needed confirmation to, the other 
relevant sources available to physicians for 
medical decision making. For example, in 
the management of any disease, where in- 
formational providers less hazardous, more 
reliable, and more specific than radiologic 
ones can be utilized, computer based prob- 
ability calculations lose their fullest justi- 
fication. Similarly, when life threatening 
situations in patient care confront the re- 
sponsible physician (e.g., the possibility of 
a malignant bone tumor, a cancerous gas- 
tric ulceration, or a malignant pulmonary 
nodule), proper definitive treatment ordi- 
narily demands the highest possible degree 
of diagnostic reliability and specificity. Ra- 
diology often is inherently incapable of 
satisfying these two rigid requirements. 
Nevertheless, other medical methods mav 
be quite qualified to produce them. 
Another vital point: radiologic diagnosis 
should not be considered merely as a single, 
indivisible item, the selection of the name 
of one disease which best fits the patient's 
findings. Rather it alwavs consists of the 
detection or the exclusion of an abnor- 
mality, a description of the gross pathology 
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and of any dysfunction caused by the le- 
sion, and lastly a judgement as to its nature 
or etiology. Computer programs dealing 
with diagnosis largely pass over the first 
mentioned contributions by concentrating 
upon the last one. Furthermore, even the 
best of final diagnostic and therapeutic 
judgements may have to be staged or 
graded. 

Radiologic decisions often stand complete 
and self-sufficient, unaffected by any other 
medical information. Many are simple to 
make, entailing no complex reasoning; some 
are pathognomonic; many, while not spe- 
cific etiologically, nevertheless rest upon 
absolute certainty, not upon probability. 
Consequently, much of the radiologist's 
daily work as it is now done, and apparently 
must continue to be done for the future, 
needs little or no backing from computers, 
probability calculations or indeed from any 
other kind of ready reference material in- 
cluding texts. 

Additional important considerations re- 
main. Evidence indicates that for com- 
puters to serve in formulating decisions 
which rely upon Bayesian probability con- 
cepts, certain stringent conditions must be 
met. There needs to be an established tax- 
onomy of the disease, essential data sources 
must be readily available from which to 
extract the patterns that characterize the 
disease, and these data must be quanti- 
fiable. However, even when these require- 
ments have been satisfied, more or less 
serious, built-in objections to the use of 
this probability theorem must be faced. 
These relate to the presumed independence 
of the findings and the difficulty of deter- 
mining the extent of the population under 
study. 

-So far, computers cannot really duplicate 
the intuitive capacity of the mind, that 
rather mysterious ability to leap to new 
insights without the conscious employment 
of formal reasoning processes. The total 
abandonment of intuitive radiologic de- 
cision making in favor of logical, methodical 
reasoning would be quite unrealistic at this 
juncture. This substitution, no matter how 
preferable in ensuring the reliability of de- 
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cision making, cannot be made until our 
most intricate thought processes have been 
more clearly defined than they are at the 
present time. 

In the future how can more substantial 
and realistic support be obtained from com- 
puters to help the radiologist meet the 
crucial problems of daily patient care? 

In order to avoid clinically inefficacious 
output from computers, the really critical 
decisions of radiologic practice must first 
be searched out and clearly labeled on the 
basis of broad agreement among radiolo- 
gists. To give one example: most radiol- 
ogists believe that it is vastly more impor- 
tant to ascertain from their examination 
that the possibility of a malignant bone 
tumor exists than to have determined by 
formal probability calculations that the 
likelihood of the correct diagnosis being 
fatigue fracture rests at 95 per cent. Clearly, 
this last opinion in spite of its elaborate 
derivation overlooks the really critical clin- 
ical problem, the chance, slight though it 
may be, of a life threatening disease. It 
follows from this that unless the computer’s 
abilities are thoughtfully and productively 
applied to the really basic problems of 
radiologic practice, then no matter what 
innovations arise in information processing 
and in decision solving, the results can 
never be useful and valid. 

When the proper clinical situation for 
constructing probability based decisions 
does appear, radiologists have not one, but 
two general approaches to consider. The 
philosopher defines probability as the likeli- 
hood of an event’s taking place as based 
upon certain observations and as related to 
the rationality of the situation. The mathe- 
matician’s route to the possibility of a 
disease being present rests upon Bayes’ 
theorem which states that the chance is 
directly proportional to the incidence of 
the disease and the frequency of a given set 
of findings presented by the patient for 
that disease. The philosopher’s concept 
with its reference to rationality, 7.e., clin- 
ical feasibility, must be thoroughly con- 
sidered first before proceeding to any math- 
ematical determination of probability. Full 
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awareness of the clinical consequences of 
the result contemplated must always form 
an essential part of the total responsibility 
of any decision making process. 

Clearly much more has to be learned 
about the basic nature of radiologic diag- 
nosis and therapy, especially their roles in 
medical practice and how each relates to 
the care of the individual patient and to 
the management of each particular disease. 
We should seek better delineation and 
further appreciation of the clinical signif- 
icance of the inherent limitations of diag- 
nostic and therapeutic radiology and of 
medicine itself. At the same time we must 
continue to make progress in refining and 
extending the more promising of the work 
with computers which we referred to pre- 
viously. 

The pressing clinical problems of radio- 
therapy including how to determine the 
exact extent of the neoplasm, the effect of 
host resistance on tumors, the biologic na- 
ture of the individual neoplasm under 
treatment, the vagaries of the human anat- 
omy, the action of adjunctive chemical 
agents on the tumor response to radio- 
therapy, the obscurities of the cancer cell 
migration and growth in the body and the 
results of irradiation on normal tissues de- 
mand better elucidation before computers 
can become more effective in the manage- 
ment of patients with cancer. 

Present trends favor the use of smaller 
machines for specific tasks over earlier at- 
tempts to employ more costly, complex 
computers on a time sharing basis. After 
initial processing, the refined data can then 
be transferred into central computer sys- 
tems. As to the machines themselves, if 
they could be adapted to collect and select 
data in more productive ways than the 
radiologist himself now can, then a major 
breakthrough would be attained. Also, if 
computers could be used to develop fresh 
data sources otherwise inaccessible to ra- 
diology, another valuable advance would 
result. Providing the radiologist with the 
significant facts for decision making from a 
mass of detail too vast or too complex for 
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ready memory recall offers another sub- 
stantial contribution, and one which seems 
nearer to accomplishment. Certain radi- 
ologic measurements when supported by 
electronic techniques certainly could be 
made more dependably than by present 
visual means. Since a definite change in 
size or shape often constitutes significant 
medical information influencing patient 
management, here again would be another 
area for very practical assistance to the 
radiologist from the computer. The use of 
subtraction techniques with matching of 
all subsequent films to the normal, original 
roentgenogram which would be used as the 
standard, offers the possibility of auto- 
mated film reading in periodic screening 
projects. 

When the radiologist does need to seek 
information from a computer, it would be 
advantageous to have it delivered to him 
on the basis of whatever body system, an- 
atomic part or disease category he might 
specify. Also needed are computer listings 
of those diseases in which radiologic de- 
cisions have special significance or pivotal 
influence upon the management of the pa- 
tient. Labelling the clinical limitations of 
radiology for computer recall as they might 
bear upon the diagnosis and treatment of 
certain diseases would also be extremely 
helpful. For example, most practicing ra- 
diologists and physicians would welcome 
information indicating the radiologic latent 
period of certain bone diseases, 7.e., the 
time between the appearance of symptoms 
and the first possible film abnormality. 
Crucial diagnostic points needed for the 
identification of many uncommon condi- 
tions offer still another means of support- 
ing the work of the clinical radiologist, 
although problem cases could be referred 
by computer-communication systems to 
experts in that particular category of dis- 
ease. A listing of the significant medical 
and laboratory findings needed to support 
any particular radiologic diagnosis under 
consideration would also be possible and 
helpful. So, too, would an outline of the 
indicated radiologic examinations to be 
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done at any particular time of the patient’s 
work-up. Review courses at the post-grad- 
uate level could be made easily available to 
radiologists through computers, no matter 
the distances involved. Computers could 
be used in numerous ways to help ease the 
manpower shortages plaguing radiology at 
this time. 

Diagnostic and therapeutic radiology 
have to recognize one vitally important 
principle, one which will always govern a 
significant part of their association with 
the computer. Applications of this machine 
to too narrow, impractical questions will 
deliver answers wholly inadequate for use 
at the bedside as shown by past computer 
research in radiologic decision making, much 
of which seems to have issued from sources 
having a very restricted concept of the 
nagging problems of day-to-day radiologic 
practice. The result has been that mathe- 
matical skills have overbalanced radiologic 
perceptiveness and technical triumphs have 
been made at the expense of clinical com- 
mon sense. 

We must now recognize that some radio- 
logic decisions fall into a special class of 
problems referred to as complex, multiple 
loop, non-linear feed-back systems, where 
not isolated decisions of a simple nature, 
but system structure, multiple decision 
points and policy changes govern the out- 
come. Only by developing fully integrated, 
effective interrelationships between prac- 
ticing radiologists of proven ability in the 
particular subjects being investigated and 
the computer with its supporting personnel 
will sound programs of decision making for 
the individual patient eventually be re- 
alized. Furthermore, in order for radiology’s 
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own computer outputs to be acceptable for 
integration into the broader ones of general 
medical practice, they must be carefully 
and discernedly formulated and accurately 
executed. As a matter of fact, computers 
properly programmed could actually enable 
a radiologist to diagnose a disease he had 
not known existed. Since computers tend 
to downgrade demands on memory, the- 
oretically they could eventually do away 
with the need for most of it. 

In the next decade dramatic innovations 
in the computer-radiology association prob- 
ably will not come from any improvement 
in the machine itself, but rather from more 
practical, thoughtful and ingenious applica- 
tions of this amazing device. For the future, 
instead of procuring a computer and then 
trying to find ways to apply it to radio- 
logic practice, investigators should identify 
problems first, see if they are solvable by 
computer techniques, and then select the 
machine best suited to do the work. The 
period of false starts and expansive proph- 
ecies draws to a close as model systems, 
clinical experiments and trial runs under 
actual practice conditions begin to operate. 
Providing the talents of these machines are 
employed with ingenuity and sagacity, no 
recent development promises to be as effec- 
tive as the computer in bringing radiol- 
ogists and other physicians closer together 
in the delivery of patient care. Radiologists 
and their colleagues in medicine may have 
to learn several fresh abilities including a 
new language in order to communicate with 
each other through centralized information 
centers. 


ROBERT S. SHERMAN, M.D. 
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JOHN E. GARY, M.D. 
1916-1970 


HE sudden, completely unexpected 
death of Dr. John E. Gary, probably 
from coronary disease, came as a shock to 
his many friends. A valuable man who had 
so much to offer in the years ahead died 
prematurely. 
John Gary was born at Coquille, Oregon 
in 1916. He spent his youth and the greater 


part of his training in the Northwest, going 
to college at Willamette University and to 
the medical school at the University of 
Oregon. A leader in medical school, he 
finished at the top of his class. He took his 
internship at the Philadelphia General Hos- 
pital, where he came under the influence of 
Dr. Herman Ostrum and decided to become 
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a radiologist. After a short training period 
in the Army X-Ray School in Memphis, he 
became my assistant at McGuire General 
Hospital in Richmond, Virginia. He then 
spent the rest of the war years as Chief of 
Radiology at a Station Hospital in the 
Aleutian Islands. Fortunately for John, the 
Commanding Officer of the hospital, Dr. 
Henry Moehring, was a radiologist himself. 

After almost two and a half years of ra- 
diology in the service, he started his regular 
residency with Dr. Golden at Columbia’s 
Presbyterian Hospital in New York. At the 
end of 1949, he joined me at the Mount 
Auburn Hospital in Cambridge and be- 
came my partner in private practice. The 
fruitful and highly enjoyable years of our 
association were also years of constant 
growth of the Department. In January 
1967 he took over as the new Chairman and 
was immediately confronted with a marked 
expansion of the Department of Radiology. 
He died before the new department was 
finished. 

John was an excellent clinical radiologist, 
and his advice was greatly valued by the 
physicians with whom he came in contact. 
He had a great ability of condensing prob- 
lems and coming to simple and practical 
conclusions. 

Although he preferred clinical to academic 
radiology, having refused the offer of an 
academic career, he wrote a number of 
valuable publications. Several of them con- 
cerned the gastrointestinal tract. He was 
particularly interested in the radiology of 
occupational diseases. This interest was 
stimulated further by his connection as 
radiologist to the Massachusetts Institute 
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of Technology and resulted in publications 
about beryllium and radium poisoning. A 
long term extensive study on the effects of 
mesothorium and radium had not been 
completed at the time of his death. 

John was Assistant Clinical Professor of 
Radiology at Harvard Medical School. He 
loved to teach. Many students remember 
gratefully the elective month in radiology 
with him at the Mount Auburn Hospital. 

John was an extremely fair person. He 
basically believed people to be good and— 
when in question—gave them the benefit 
of doubt. On the other hand, he did not 
hesitate to make decisions, even 1f they 
were unpopular ones. Although often pleas- 
antly boisterous, particularly when he was 
with his friends, he was basically a humble 
man. This combination explains the great 
influence that he had as an arbiter. He be- 
came President of the staff of the hospital. 
The New England Roentgen Ray Society 
made him its Secretary and its President. 

John enjoyed life. He was attractive, 
friendly, liked to have fun with others, 
whether he played golf or just sat with 
them and chatted. He was loved by many 
and I cannot remember a single person who 
did not like him. He became my friend very 
shortly after we met at McGuire General 
Hospital. 

He leaves behind his charming wife, 
Maida, and three children, John, Janet, 
and Wendy. He also leaves two sisters as 
well as his parents. He was their only son. 


RICHARD SCHATZKI, M.D. 


1180 Beacon Street 
Brookline, Massachusetts 02146 
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FOURTEENTH ANNUAL POSTGRADUATE 
COURSE IN DIAGNOSTIC RADIOLOGY 
This course will be held Monday, March 

8-Friday, March 12, 1971, in Medical Sci- 
iences Auditorium, University of Califor- 
nia, San Francisco. 

The course is designed for the radiologist 
in clinical practice to provide a survey of 
selected subdivisions of diagnostic radiol- 
ogy. 

All registrations must be made in ad- 
vance, as attendance is limited. No daily 
registration is available. 

The Guest Faculty includes: Roy Astley, 
M.D., Birmingham, England; Morton A. 
Bosniak, M.D., New York, New York; 
Benjamin Felson, M.D., Cincinnati, Ohio; 
Robert H. Freiberger, M.D., New York, 
New York; E. Robert Heitzman, M.D., 
Syracuse, New York; M. T. Khilnani, 
M.D., New York, New York; Ronald O. 
Murray, M.D., London, England; Stewart 
R. Reuter, M.D., San Diego, California; 
and Frederic N. Silverman, M.D., Cincin- 
nati, Ohio, in addition to the Faculty, De- 
partment of Radiology, University of Cali- 
fornia, San Francisco, California. 

For further information please write to 
Department of Radiology and Continuing 
Education, Health Sciences, University of 
California, San Francisco, California 94122. 


COLUMBIA UNIVERSITY COLLEGE OF 
PHYSICIANS AND SURGEONS 

A Postgraduate Course on “Radiology 
of the Head and Neck” will be held under 
the direction of Guy D. Potter, M.D., 
March 18-20, 1971. 

The topics to be considered will be: Ra- 
diological diagnosis of lesions of mandible, 
salivary gland, pharynx, larynx, swallow- 
ing, paranasal sinuses, and ear. Emphasis 
will be placed on differential diagnosis and 
the role of radiology in surgical planning. 

The Faculty will consist of: Drs. Conley, 
Baker, Valvassori, Seaman, Potter, Basek, 


Rankow, Hanafee, Zizmor, Waltner, Man- 
del, and Zegarelli. 

For information and registration contact: 
Melvin D. Yahr, M.D., Associate Dean, 
630 West 168th Street, New York, New 
York 10032. 


WORKSHOP IN PEDIATRIC RADIOLOGY 


The Fifth Annual Workshop in Pediatric 
Radiology will be held at Children’s Mercy 
Hospital, April 26-30, 1971. This Work- 
shop is being held in cooperation with the 
University of Missouri School of Medicine. 

Registration will be restricted to 5 pedi- 
atricians and $ radiologists. This limited 
enrollment will permit the curriculum to 
include participation in daily patient care, 
special procedures, guest professor lectures, 
teaching film seminars, and scientific exhibit 
reviews. The Guest Professor will be John 
Kirkpatrick, M.D., St. Christopher's Hos- 
pital for Children, Philadelphia, Pennsyl- 
vania. 

For additional information contact Chas. 
E. Shopfner, M.D., Head, Department of 
Radiology, Children's Mercy Hospital, 
1710 Independence Avenue, Kansas City, 
Missouri 64106. 

SEMI-CONDUCTOR DETECTORS FOR 

NUCLEAR MEDICINE 

A Symposium on the role of “Semi-con- 
ductor Detectors for Nuclear Medicine" 
will be held at the Marriott Inn, Chicago, 
Illinois on February 12 and 13, 1971. 

The symposium is intended for physi- 
cians and medical physicists desiring to 
learn about the properties and uses of these 
new radiation detectors. 

The topics will include. 1. Physical prin- 
ciples of semi-conductor detectors; 2. recent 
advances in detector materials; 3. nuclear 
imaging devices utilizing semi-conductors; 
and 4. fluorescent counting and scanning 
techniques. 

Application forms and further informa- 
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tion may be obtained by writing to Dr. 
Paul B. Hoffer, Department of Radiology, 
University of Chicago, узо East sgth 
Street, Chicago, Illinois 60637 


LASER SAFETY CONFERENCE AND 
APPLICATIONS COURSE IN 
CINCINNATI 

Under the combined auspices of the U. S. 
Public Health Service, Bureau of Radio- 
logical Health, and the Laser Laboratory 
of the Medical Center of the University of 
Cincinnati, there will be an International 
Conference on Non-lonizing Radiation 
Safety in Cincinnati on March 29-31, 1971 

This is to include laser, microwave and 
ultraviolet. Literature on current safety 
programs for laser, microwave and ultra- 
violet will be sent in advance to all regis- 
trants. 

Following this, through the Continuing 
Medical Education Division of the College 
of Medicine, University of Cincinnati, 
there will be a course on The Applications 
of the Laser in Biology, Medicine and Den- 
tistry, with laboratory and operating room 
exercises, on April 1—3, 1971. 

Requests for information should be di- 
rected to: Laser Laboratory, Children's 
Hospital Research Foundation, Cincinnati, 
Ohio 45229. 


SOCIETE EUROPEENNE DE 
RADIOLOGIE PEDIATRIQUE 

The Société Européenne de Radiologie 
Pédiatrique meets in Elseneur, Denmark, 
May 12-15, 1971. 

The President is Dr. Gregers Thomsen, 
Rigshospitalet (University Hospital), Bleg- 
damsvej 9, DK 2100 Copenhagen, Den- 
mark. 

The Permanent Secretary is Dr. Clément 
Fauré, Hôpital des Enfants-Malades, 149, 
rue de Sèvres, Paris 15e, France. 


FIRST WORLD CONGRESS OF 
NUCLEAR MEDICINE 
AND BIOLOGY 
The First World Congress of Nuclear 
Medicine and Biology will take place in 
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Montreal, P.Q., Canada, August 20-Sep- 
tember 4, 1971. 

The Congress is sponsored by the World 
Federation of Nuclear Medicine and Bi- 
ology and by the Society of Nuclear Medi- 
cine (U.S.A.). 

The scientific program of the Congress is 
expressed by its theme. “Nuclear Medicine 
—The Second Generation.” 

The thematic program will attempt to 
evaluate the progress achieved by the bio- 
medical specialties during the past genera- 
tion as well as the contribution of nuclear 
sciences to this progress. This will be de- 
veloped in a number of panels covering the 
major clinical and fundamental aspects, as 
well as some timely topics such as aero- 
space medicine, environmental medicine, 
etc. The conclusions of the panels will, in 
turn, be discussed in plenary sessions, where 
the broad lines of development will then be 
outlined and the most urgent needs de- 
fined. 

Other specialized subjects will be treated 
in separate symposia, where well defined 
technical subjects will be analyzed in depth. 
The Scientific Program Committee is con- 
sidering a number of topics, such as: com- 
puter sciences and nuclear medicine; high 
resolution radio-autography; tracer ele- 
ments, etc. Suggestions for other topics will 
be considered until December 15th, 1970. 

Problems of teaching and training in 
nuclear medicine and biology will be dis- 
cussed in plenary sessions. 

Free papers will be accepted, only insofar 
as they report original contributions or new 
developments in radionuclidic procedures. 
Also, a limited number of films or video- 
tapes will be accepted, when specific tech- 
niques are presented. 

Technical and commercial exhibits are 
accepted; the Administration of the So- 
ciety of Nuclear Medicine (U.S.A.) is in 
charge of the arrangements with the orga- 
nizations who contemplate such exhibits. 

All those interested in attending the Con- 
gress and in contributing to its program are 
requested to apply for information and for 
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application forms to: Administrative Office, 
The Society of Nuclear Medicine, 211 E. 
43rd Street, New York, New York 10017, 
U.S.A.; or Secretariat Général du Premier 
Congrés Mondial de Médecine et Biologie 
Nucléaires, Université de Montreal, B.P. 
6128, Montréal, Canada. 


FOURTEENTH W. EDWARD CHAMBER- 
LAIN LECTURE CORRELATING 
RADIOLOGY AND PHYSIOLOGY 


The Fourteenth W. Edward Chamber- 
lain Lecture will be given Wednesday, No- 
vember 25, 1970-4:00 P.M., on “Bronchial 
Dynamics in Health and Obstructive Air- 
way Disease: Physiology and Roentgen- 
ology” by Robert С. Fraser, M.D., Pro- 
fessor of Radiology, McGill University, 
Montreal, Canada. 

The Lecture will be held in the Lecture 
Room A, Kresge Building, Temple Uni- 
versity Health Sciences Center, Philadel- 
phia, Pennsylvania. 


FIRST ASIAN AND OCEANIAN CON- 
GRESS OF RADIOLOGY 


Although the International Society of 
Radiology has not been concerned directly 
with the promotion of zonal activities, two 
large regional groups, the European Asso- 
ciation of Radiology and the Inter Amer- 
ican Society, conduct regional congresses 
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at four year intervals about midway be- 
tween the International Congresses. 

As a step towards filling a need which 
exists in those areas not catered to by 
these Societies, at the instigation of Pro- 
fessor Kempo Tsukamoto, President of the 
International Society of Radiology, the 
Asian and Oceanian Society of Radiology 
was formed at the conclusion of the Twelfth 
International Congress of Radiology (To- 
kvo, 1969). 

The sphere of influence of the new So- 
ciety will extend from the Hawaiian Islands 
in the East to Pakistan in the West and as 
Far North as Japan and South Korea and 
as far South as Australia and New Zealand. 

At the Inaugural Meeting in Tokvo dele- 
gates from 12 countries in the region ac- 
cepted the invitation of the College of Ra- 
diologists of Australasia to conduct the 
First Congress of the Society 1n Melbourne, 
Australia, from November 22 to 26, 1971. 
Professor W. S. C. Hare of Melbourne, 
Australia, was appointed President of the 
Society and Dr. J. J. Martin, also of Mel- 
bourne, Honorary Secretary. 

Although this is a Regional Congress, an 
invitation is extended to Radiologists in 
other parts of the world to attend. 

For further literature concerning the Con- 
gress write to: The Secretary, First Asian 
and Oceanian Congress of Radiology, Box 
805F, G.P.O., Melbourne, 3001, Australia 


y 
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Diacnosis or DISEASES oF THE CHEST: AN 
INTEGRATED STUDY BASED on THE ABNOR- 
MAL RoENTGENOGRAM. Two Volumes. By 
Robert С. Fraser, M.D., F.R.C.P.(C), Pro- 
fessor of Diagnostic Radiology, McGill Uni- 
versity, and Diagnostic Radiologist-in-Chief, 
Royal Victoria Hospital, Montreal, Canada; 
and J. A. Peter Paré, M.D., Associate Pro- 
fessor of Medicine, McGill University, Joint 
Cardiorespiratory Service, Royal Victoria 
Hospital, Montreal, Canada. Cloth. Pp. 1,446, 
with 1,268 illustrations. Price, $48.00 U.S.; 
$51.85 Canada. W. B. Saunders Company, 
West Washington Square, Philadelphia, Pa. 
19105, 1970. 


This text dedicated to Dr. Felix G. Fleischner 
is most outstanding and its excellence is a fit- 
ting memorial to this great scholar, teacher and 
pioneer in Radiology. 

As stated by the authors, the book was writ- 
ten with the aim of defining an approach to the 
diagnosis of diseases of the chest based on the 
abnormal roentgenogram. Knowledge of struc- 
tural changes thus obtained is integrated with 
pertinent clinical findings, results of pulmonary 
function tests, and other ancillary diagnostic 
procedures, enabling one to arrive at a confi- 
dent diagnosis. 

Tables of differential diagnosis, listing etio- 
logic classifications of diseases which produce 
specific roentgenographic patterns, as well as 
briefly describing the clinical and laboratory 
characteristics of each disease to facilitate rec- 
ognition of disease states, were designed for use 
with the text. When a specific pattern of dis- 
ease is recognized the appropriate table is then 
scanned, and only those conditions which cor- 
respond most closely with the clinical picture 
presented by the patient, are selected. Addi- 
tional information about the most likely diag- 
nostic possibilities can be obtained by referring 
to the detailed discussions in the relevant sec- 
tions of the text, as the page numbers are cited 
after each diagnosis. The tables relate to 17 
basic patterns of bronchopulmonary, pleural 
and mediastinal disease, and each table is pre- 
ceded by a detailed description and representa- 
tive illustrations of the specific roentgeno- 
graphic pattern. 


The book, consisting of 2 Volumes, contains 
7 Chapters in Volume I, which include: The 
Normal Chest; Methods of Roentgenologic and 
Pathologic Investigations ; Roentgenologic Signs 
in the Diagnosis of Chest Disease; Tables of 
Differential Diagnosis; Pulmonary Abnormal- 
ities of Developmental Origin; and Infectious 
Disease of the Lung. In this Volume the pre- 
sentation and accompanying illustrations of 
normal anatomy, physiology and pulmonary 
function studies are magnificent and can be 
used as a reference work by practitioners in all 
branches of medicine. 

The remaining 12 Chapters in Volume II 
consist of: Presentations of Neoplastic Diseases 
of the Lungs; Embolic and Thrombotic Dis- 
eases of the Lungs; Pulmonary Hypertension 
and Pulmonary Disease of Cardiac Origin; 
Diseases of Altering Immunologie Activity; In- 
halation Disease of the Lungs; Diseases of the 
Airways; Pleuropulmonary Disease Caused by 
External Physical Agents; Diseases of the Lung 
of Unknown Origin; Diseases of the Pleura; 
Diseases of the Mediastinum; Diseases of the 
Diaphragm and Chest Wall; and Respiratory 
Disease Associated with a Normal Chest Roent- 
genogram. An outstanding and most convenient 
bibliography of 4330 references is supplied in 
the second volume and an index of first authors 
of cited literature is supplied in both volumes. 
In addition, the subject index is also duplicated 
in both volumes. 

The reproduction of the roentgenograms both 
by the logEtronic method and by direct photog- 
raphy again demonstrates the excellence of the 
preparation of this monumental work. Further- 
more, sufficient space is allotted for reproduc- 
tion of the roentgenograms in a size adequate 
for good detail recognition. The number of 
diagrams, drawings, and tables accompanying 
the text is most generous, thus allowing for 
easier comprehension of many difficult areas of 
subject material. 

The authors humbly recognize that inevitably 
some of the observations of a text of this mag- 
nitude will prove erroneous in time or will find 
disagreement among many of the knowledge- 
able readers, but this does not diminish in any 
way from the great worth of this textbook. 
Pulmonary diseases peculiar to children are 
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mentioned only in passing as complete descrip- 
tions would demand treatment by a fully sepa- 
rate text. 

The purpose of this book, emphasizing the 
value of the roentgenogram as a first, rather 
than the major step, in the diagnosis 1s most 
adequately fulfilled. In spite of the fact that 
the clinical morphologic and laboratory aspects 
of many diseases are described at greater 
lengths in many areas than the roentgenologic 
changes, this should not detract from the fact 
that this book should be an indispensable part 
of every roentgenologist’s library. In fact, this 
text is recommended as a valuable addition to 
the library of all practicing physicians. 

E. NicHoLas SARGENT, M.D. 


TEXTBOOK or NUCLEAR MEDICINE TECHNOL- 
ocv. By Paul J. Early, B.S., Physicist, Nu- 
clear Medicine Institute, Cleveland, Ohio; 
Muhammad Abdel Razzak, M.B., B.Ch., 
D.M., M.D., Assistant Professor, Medical 
Unit and Division of Nuclear Medicine, 
Faculty of Medicine, Cairo University, 
Cairo, U.A.R.; and D. Bruce Sodee, M.D., 
F.A.C.P., Associate Professor of Radiology 
(Nuclear Medicine), George Washington 
University, Washington, D.C., Director, 
Nuclear Medicine Institute, Cleveland, Ohio, 
Director, Nuclear Medicine Department, 
Hillcrest Hospital, Cleveland, Ohio. Cloth. 
Pp. 378, with 241 illustrations. Price, $15.50. 
C. V. Mosby Company, 3207 Washington 
Blvd., St. Louis, Mo. 63103, 1969. 


Individuals enter the field of nuclear medi- 
cine technology with varied backgrounds which 
make it very difficult to assemble a general 
purpose text on the subject. The manpower 
shortage is at all levels in nuclear medicine and 
the need for a text aimed primarily at the nu- 
clear medicine technologists is great. The au- 
thors are to be congratulated in that they are 
the first to publish a book for this stated purpose 
and, at least temporarily, this text is unique. 

'The general factual content of the book 1s 
acceptable, although many of the illustrations 
are difficult to interpret and a few are incorrect 
if taken at face value. Chapters 1 and 2 are 
standard explanations of basic concepts. In 
Figure 3-2 amplitude is labelled wavelength, 
but the remainder of the chapter as well as 
Chapter 4 has no major inaccuracies. Chapter 5 
presents the philosophical concept of checking 
for Mo” in Tc%™ eluate as “health physics 
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poppycock." We would agree that this point 
has been overemphasized but the above state- 
ment is true only if patient dose is not a con- 
sideration. Also, a beginning technologist in the 
field of nuclear medicine should not be preju- 
diced with a casual attitude regarding any 
radiation dose. The discussion of dosimetry in 
Chapter 6 is too limited even for a technologist 
early in training. A brief discussion of the ab- 
sorbed fraction method would also be useful as 
this concept seems to be gaining wide ac- 
ceptance. Figure 6-2 is a faulty illustration of 
the relation between half life and mean life. 
Not included in Chapter 6, but desirable, would 
have been a list and short discussion of factors 
that reduce patient dose. 

The chapters on biologic effects of radiation 
and health safety give the technologist a good 
view of the subject. In Chapter 8, the explana- 
tions of amplifer gain and attenuation are 
awkward and tortuous. Since these are very 
important concepts, failure to present them 
clearly in a manner easily remembered raises 
a major criticism. Figure 8-12 illustrating the 
effect of a time constant on the response of a 
count rate meter could only be true if time is 
reversible. While illustrations consisting of 
photographs of imaging devices have some in- 
formational content, line drawings demonstrat- 
ing how they operate are to be preferred. 

A chapter on considerations of counting and 
imaging, such as Chapter 9, is an excellent idea. 
In general the explanations are good except for 
the discussion of stationary imaging techniques. 
Statements such as “the size of the dot on the 
image is directly dependent upon the number 
of counts to be accumulated" is simply not true. 
Considering "information density" as an ab- 
solute and not in its relation to count rate and 
other parameters is misleading. 

We were pleased to see a glossary included 
which could prove of great benefit to the tech- 
nologist. The definitions for cumulative dose, 
daughter, gas amplification, Geiger region, 
linear amplifier and personnel monitoring need 
revision or future explanation. 

Part II of the text is titled "Clinical nuclear 
medicine." This gives the technologist an out- 
line on the basic physiology, pathology and 
nuclear medicine principle involved in the 
various tests. The illustrations in general are 
good and the nuclear medicine principles clearly 
outlined. For a text aimed at technologists in- 
clusion of a short discussion of how to perform 
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each diagnostic procedure would be invaluable. 
A concise, if one will pardon the trite expres- 
sion, “cookbook” approach outlining the stan- 
dard method (with usual variations mentioned) 
used to perform each study would add tre- 
mendously to the usefulness of the text. Since 
many nuclear medicine laboratories will prefer 
to use a single reference as a guideline for the 
technologists, a complete text on the subject 
will contain this type of information even though 
it must, of necessity, be periodically updated. 
In summary, a text of this type is needed. At 

present this is the only current one which at- 
tempts to address the nuclear medicine tech- 
nologist. Unfortunately, the faults in certain 
critical portions of this text are rather nu- 
merous. 

A. EvERETTE James, Jr., M.D. 

EDWARD U. BUDDEMEYER, PH.D. 

James K. LaNcax, К.Т. 


ELECTRICAL IMPEDANCE PLETHYSMOGRAPHY. 
The Electrical Resistive Measure of the 
Blood Pulse Volume, Peripheral and Central 
Blood Flow. Second edition. By Jan Nyboer, 
D.Sc., M.D., Director of Research, Rehabili- 
tation Institute, Department of Physical 
Medicine, Wayne State University, Detroit, 
Mich.; Professor, Department of Physiology 
and Pharmacology, Wayne State University 
Medical School, Detroit, Mich.; Former 
Chief, Division Cardiovascular Physiology 
Research; Electrocardiographer and Asso- 
ciate Physician, Department of Medicine, 
Harper Hospital, Detroit, Mich. Cloth. Pp. 
390, with some figures. Price, $22.00. Charles 
C Thomas, Publisher, 301—327 East Lawrence 
Avenue, Springfield, Ill. 62703, 1970. 


This monograph on Bioelectrical Impedance 
methodology uniquely involves techniques for 
studying vascular and respiratory dynamics. It 
demonstrates minute and gross plethoric phe- 
nomena and thoroughly justifies the role of 
measuring electrical impedance of the body 
segments and fluids. It is applicable in legions 
of conditions found in man and animals diag- 
nostically and produced therapeutically. 

Contrast studies of bilateral respiratory 
function and pulmonary vascular pulsations 
are made by roentgendensitometry and elec- 
trical impedance plethysmography with an ex- 
cellent degree of correlation. Although the 
chest is diffusely dense to roentgen rays, pul- 
satile function is still detectable from residual 
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lung and blood tissue by impedance. Impedance 
signals may also be used in children to trigger 
equipments at any phase of respiration defined 
by impedance. 

The theory is well-supported that parallel 
mechanical changes in volume of the segment 
are associated with parallel changes in resistance 
improving or decreasing electrical conductance 
of the part. The pulse produces about 0.1 of 1 
per cent changes in resistance. Thus, based on 
the laws of Ohm and Kirchotf, one may calcu- 
late or instruct a computer to derive pulsatile 
blood volume or volume flow indices from 
physical and geometric parameters of a given 
segment. 

The author highlights impedance plethysmo- 
graphy as a multi-disciplinary physical tech- 
nique applicable to monitoring non-invasively 
the heart, the vasculature of the kidneys, the 
brain and the lungs as well as the extremities 
of a subject. It is of interest to researchers in 
biology and medicine as well as clinicians de- 
manding functional definition within the roent- 
gen field. References 259, 260 and 261 from our 
JovRNar indicate its relevance to interests in 
radiology. 

The format of the monograph is elegant, the 
printing is in latest style and the illustrations 
are beautifully reproduced. The composition is 
of the highest quality and most artistically con- 
ceived. As in the First Edition, there are four 
main chapters, of which the third, devoted to 
“Applications in Electrical Plethysmography,” 
has been greatly expanded. Correspondingly, 
the number of references has been increased 
from 225 to 455. As Dr. Franklin D. Johnston 
states in the Foreword to the Second Edition, 
this is not surprising, because “the field involved 
in impedance studies is almost unlimited, and 
since the technique is painless and without risk 
to patients, the method is almost certain to be 
increasingly used in the future." 

TRAIAN Leucuria, M.D. 


BOOKS RECEIVED 


Tumours or THE Testicte. By John P. Blandy, 
D.M., M.Ch., F.R.C.S., Professor of Urology, 
London Hospital Medical College; Consultant 
Urological Surgeon, London Hospital and St. 
Peter's, St. Paul's, and St. Philip's Hospitals, 
London; Н. F. Hope-Stone, M.B., B.S., D.M.R.T., 
F.F.R., Consultant Radiotherapist, the London 
Hospital; and Anthony D. Dayan, B.Sc., M.D., 
M.R.C.P., M.R.C.Path., Consultant Pathologist, 
the Hospital for Sick Children, Great Ormond 
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Street, and the National Hospital, Queen Square, 
London, England. Cloth. Pp. 199, with many 
illustrations. Price, $7.00. Grune & Stratton, Inc., 
757 Third Avenue, New York, N. Y. 10017, 1970. 


ATLAS or ROENTGEN ANATOMY OF THE SKULL. Re- 


vised third printing. By Lewis E. Etter, B.S., 
M.D., F.A.C.R., Professor of Radiology, Falk 
Clinic and Western Psychiatric Institute and 
Clinic; Presbyterian-University Hospital; School 
of Medicine, University of Pittsburgh, Pittsburgh, 
Pa. With a section on “The Radiographic Anat- 
omy of the Temporal Bone” by J. Brown Far- 
rier, M.D., F.A.C.S., Farrier Clinic, Tampa, Fla., 
and a section on "The Roentgen Anatomy of the 
Skull in the Newborn Infant” by Samuel G. 
Henderson, M.D., F.A.C.R., and Louise S. Sher- 
man, B.S., M.D., School of Medicine, University 
of Pittsburgh, Pittsburgh, Pa. Cloth. Pp. 215, 
with many illustrations. Price, $24.75. Charles C 
Thomas Publisher, 301-327 East Lawrence Av- 
enue, Springfield, Ill. 62703, 1970. 


DECONTAMINATION OF Nuclear REACTORS AND 


Equipment. Edited by J. A. Ayres, Ph.D., Pacific 
Northwest Laboratory, Battelle Memorial Insti- 
tute. Prepared under the auspices of the United 
States Atomic Energy Commission. Cloth. Pp. 
825, with many figures. Price, $22.50. The Ronald 
Press Company, 79 Madison Avenue, New York, 
М. Y. 10016, 1970. 

Ranpom Norse TECHNIQUES IN NUCLEAR REACTOR 
Systems. By Robert E. Uhrig, Ph.D., University 
of Florida. Prepared under the auspices of the 
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United States Atomic Energy Commission. Cloth. 
Pp. 490, with some figures. Price, $20.00. The 
Ronald Press Company, 79 Madison Avenue, 
New York, N. Y. 10016, 1970. 


Ecoroov or THE Cancer Patient. Proceedings of 


Three Interdisciplinary Conferences on Rehabili- 
tation of the Patient with Cancer: The Head and 
Neck, Princeton, N. J., Feb. 12-15, 1967; The 
Breast, Extremities, and Nervous System, Prince- 
ton, N. J., April 21-24, 1968; The Pelvic Area, 
Elkridge, Md., April 20-23, 1969. Edited by John 
E. Healey, Jr., M.D. Paper. Pp. 184. Price, $2.00. 
Interdisciplinary Communication Associates, Inc., 
1353 28th Street, N.W., Washington, D. C. 20007, 
1970. 


IwrRAMEDULLARY NAILING AFTER REAMING: an In- 


vestigation on ће Healing Process in Osteoto- 
mized Rabbit Tibias. By Géran Danckwardt- 
Liliestróm, Gian Lorenzo Lorenzi, and Sven 
Olerud, Departments of Surgery and Orthopedics, 
University Hospital, Uppsala, Sweden. Paper. 
Pp. 78, with many illustrations. Acta Orthopaedica 
Scandinavica, Supplementum No. 134. Munks- 
gaard, Copenhagen, 1970. 


PREVENTION OF CONGENITAL DISLOCATION OF THE 


Hip Joint іч Swepen: Efficiency of Early Diag- 
nosis and Treatment. A symposium held at the 
annual meeting of the Swedish Orthopaedic As- 
sociation in Stockholm, April 5, 1967. Paper. Pp. 
64, with many illustrations. Acta Orthopaedica 
Scandinavica, Supplementum No. 130. Munks- 
gaard, Copenhagen, 1970. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES or AMERICA 


AMERICAN ROENTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. зоя22, Annual meeting: Deauville Hotel, 
Miami Beach; a. September 29-October 2, 1970. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M. Vaeth, Saroni Tumor Institute 
1600 Divisadero St., San Francisco, Calif. 94115. Annual 
meeting: Mexico City, Mexico, March 15-18, 1971. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Ill., November 29-December 4, 
1970. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chi 6, Ill. Annual meeting: St. Louis, Mo., 
Chase-Park otel, March 3c-April 3, 1971. 

Ѕестток on RADIOLOGY, American MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 20-24, 1971. 

AMERICAN BOARD OF IOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. $5901. 

Oral examinations will be held in the following cities 
during the next 2 years: Denver, Colo., Dec. 7-11, 1970, 
Denver-Hilton Hotel; Bal Harbour, Fla., June 7-11, 
1971, Americana Hotel; and Dallas, Tex, Dec. 6-10, 
1971, Statler-Hilton Hotel. 

ritten examinations are scheduled in June of each 
year in 12 large centers, and applications must bs re- 
ceived in the Board Office before Sept. 30 of the year 
preng the one in which the candidate wishes to be 
examined. 


Beginning in 1970 the deadline for receiving applica- 
tions for any examination is Sept. 30 of the year pre- 
ceding. 

AMERICAN ASSOCIATION OF Puysicists IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical College 
230 N. Broad St, Philadelphia, Pa. 19102. Annual 
meeting to be announced. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 
Fall meeting: Mountain Shadows, Scottsdale (Phoenix), 
Ariz., November 11-13, 1970. 

AMERICAN Imsrrrore or ULTRASOUND IN MEDICINE 
Secretary, Е. J. Fry, M.Sc., Bioacoustics Lab., University 
of Illinois, Urbana, Il 

AMERICAN SOCIETY OF NEURORADIOLOGY 


Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. 


THIRTEENTH INTERNATIONAL CONGRESS oy RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH INTER-AMERICAN CONGRESS oF RADIOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 
Iz University of Miami School of Medicine, Jackson 

emorial Hospital, Miami Fla. 33136. 
President, Dr. Victor A. Marcial, Puerto Rico Nuclear 
Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. 
Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 

` Rico, May 16-22, 1971. 


INTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos. 
pital, 2215 North Cascade Ave., Colorado Springs, Colo. 


0907. 

ALABAMA CHAPTER or ACR 
Secretary, Dr. William У. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of Ala- 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

ARIZONA RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

ARKANSAS Cuaprex or ACR 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. ot 
Arkansas Medical Center, Little Rock, Ark. 72201. Meets 
twice annually, the Spring Mecting being in conjunction 
with and at the place of the State Medical Association. 

ASSOCIATION ОР Unurivensrry RaptroLoorsrs 
Secretary- Treasurer, Dr. Elliott C. Lasser, University 
Hospital of San Diego County, San Diego, Calif. 92103. 
Annual Meeting: Durham, N. C., May 13-15, 1971, wi 
the Duke University and University of North Carolina 
Radiol Departments serving, as co-hosts. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets on four Thursday eve- 
aps during the ecademic year at a time announced in 
early September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 Р.М. 

BAVARIAN-AMERICAR RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Мес, USAH Bad Cannstatt, APO 09154, New York, 
N. Y. Meets quarterly. 

BLOCKLEY RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
Physicist, University of Kentucky, Lexington, Ky. 
40506. The Society meets once each month during the 
school year. 

Bronx RADIOLOGICAL Sociery, New YORK STATE, СнАР- 
TER ACR 
Secretary-Treasurer, Dr. David Bruce Hayt, боо Е, 
233га St., Bronx, N. Y. 10466. Meets 4 times a year. 

BROOKLYN RADIOLOGICAL SOCIETY 
Secretary-Treasursr, Dr. Rubem Pochaczevsky, зоо Skill- 
man Ave., Brooklyn, N.Y. 11211. Meets first Thursday 
of each month, October through June. 

Burrato RADIOLOGICAL a Š 
Secret r. Glen M. rsole, 40 ring St., James- 
town NY. 14701. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

Омаха RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
of ACR 

Secretary enun Dr. John L. Gwinn, Childrens Hos- 

pital of Los Angeles, P.O. Box 54700, Los Angeles, Calif. 

90054. 

CATAWBA VALLET RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O, Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 Р.М. 


* Secretaries of societies аге requested to send timely information promptly to the Editor. 
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CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month 
October through May. 

CENTRAL OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, 2586 Lane Rd., Colum- 
bus, Ohio 43220. Meets second Thursday in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

CHICAGO ROENTGEN Society 
Secretary-Treasurer, Dr. William T. Moss, 25о E. Supe- 
rior St., Chicago, Ill. 60611. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James Farmer, 18869 Canyon 
Rd. Fairview Park, Ohio 44126. Meetings at 7:00 Р.м. 
on fourth Monday of October, November, January, 
February, March and April. 

COLORADO RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Connecticut VALLEY RaprioLocic SOCIETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

Darras-Fonr WORTH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. V. V. Kirby, 1722 Spring Lake Dr., 
Arlington, Tex. 76010. Meets the 3rd Monday of every 
month at 6130 P.M., at the Cibola Inn, Arlington, 

ex. 

DELAWARE CHAPTER or ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bay RADIOLOGICAL Society 
Secretary-Treasurer, Dr. S. Walter Kran, Doctors’ Hos- 
pital of San Leandro, 13585: East 14th St., San Leandro, 
Calif. 94578. Meets first Thursday each month, Oct. 
through May, at University Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

FLORIDA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Wm. F. Lindsey, 1215 Hodges Dr., 
Tallahassee, Fla. 32303. Meets twice annually, in the 
spring with theannual State Society Meeting andin the fall. 

FLoripa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 №. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

GEORGIA RADIOLOGICAL Society, CHAPTER ОЕ ACR 
Secretary, Dr. Walker Harris, The Medical Center, 
Columbus, Ga. 31902. Meets in spring and fall at Annual 
State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LouIsVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Kathe, North Shore Hos- 
pital, Miami, Fla. 33150. Meets monthly, third Wednes- 
day at 8:00 P.M. at various member hospitals, Miami, Fla. 

Greater Sr. Louis Society or RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawar RADIOLOGICAL SOCIETY, CHAPTER оғ ACR 
Secretary- Treasurer, Dr. Virgil R. Jobe, Jr., 888 South 
King St., Honolulu, Hawaii 96815. Meets third Monday 
of each month at 7:30 Р.М. 

Fleatty Puysics Society 
Secretary. John H. Pingel, Argonne National Laboratory, 
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9700 S. Cass Ave., Argonne, Ill. 60439. Annual Meeting: 
Waldorf Astoria Hotel, New York City, July 11-15, 
1971. 

Houston RADIOLOGICAL Society 
Secretary, Dr. Kenneth M. Jensen, 1615 St. Joseph Prof. 
Bldg., Houston, Texas 77002. Meets fourth Monday of 
each month, except June, July, August and December, at 
6:00 P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 7702: 

IDAHO STATE RADIOLOGICAL SOCIETY, CHAPTER оғ ACR 
Secretary, Dr. Hugh P. Smith, Jr., 130 E. Bannock, 
Boise, Id. 83702. Meets in the spring and fall. 

Ппллхо:з RADIOLOGICAL SOCIETY, Inc., CHAPTER oF ACR 
Secretary, Dr. Jack L. Melamed, 1230 Sunset Rd. 
Winnetka, Ill. 60093. Meets in the spring and fall. 

INDIANA ROENTGEN Society, Inc., CHAPTER оғ ACR 
Secretary, Dr. Dale B. Parshall, Elkhart General Hos- 
pital, P.O. Box 1329, Elkhart, Ind. 46514. 

Iowa RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. К. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr. Joan R. Hale, 402 Heyburn 
Bldg. Louisville, Ky. 40202. Meets in April and Sep- 
tember. 

Kincs County RADIOLOGICAL Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone ISLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Harry T. Vanley, St. Mary’s Long Beach 
Hospital, Long Beach, Calif. 90083. Meets second Wed- 
nesday of month in September, November, January, 
April and June at Los Angeles County Medical Associa- 
tion Building, Los Angeles, Calif. Annual Midwinter 
Conference: Jan 30-31, 1971. 

LouisiANA-TExas GULF Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701 

MAINE RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology De- 
partment, St. Mary’s General Hospital, Lewiston, Maine 
04240. Meets in June, September, December and April. 

MARYLAND RADIOLOGICAL Society, CHAPTER ОЕ ACR 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 

MASSACHUSETTS RADIOLOGICAL Society, CHAPTER ОЕ ACR 
Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130 

Mempuis RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. David P. Corbett, Harper Hospital, De- 
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troit, Mich. 48201. Meets monthly, first Thursday, Octo- 
ber through May, at David Whitney House, 1010 Ántie- 
tam, at 6230 P.M. 

Mm-Hupsox RaproLoatcAL Society 
Seeretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, №. Y. Meets 7:00 p.u., first Wednesday of each 
month, September to May. 

MILWAUKEE ROENTGEN Ray Society 
Secretary- Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 5 213. Meets monthly on 
fourth Monday, October through May, at University Club. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Seeretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422, Meets twice annu- 
ally, fall and winter. 

MS cn SrarE RADIOLOGICAL SOCIETY, CHAPTER or 
Secretary-Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson, Mid 211. Meets third Thursday of 
each month at the Heid Hotel, Jackson, at 6:00 PM. 

Missouri RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Seeretary-Treasurer, Dr. Arthur A. Porporis, 100 N. 
Euclid Ave., St, Louis, Mo. 63108. 

MONTANA RADIOLOGICAL Socigry, CHAPTER or ACR 
Secretary, Dr, Jon A. Anderson, Doctor's Building, 
1231 N. 29th Street, Billings, Mont. 59101. 

NEBRASKA CHAPTER or ACR 
Secretary- Treasurer, Dr. Gordon F. ролы 4239 Far- 
nam, Omaha, Neb. 68131. Meets third Wednesday of 
each month at 6 р.м. in Omaha or Lincoln. 

Nevapa RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W, Charleston 
Віза, Pas as, Nev, 89102. 

New Encianp Roznrorn Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 


at 4:30 P.M 

NEY татаар ROENTGEN Ray Socrery, CHAPTER oF 
A 
Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. Н. 03246. Meets four to six times yearly. 

New Mexico Socrery or RADIOLOGISTS CHAPTER OF ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

Naw YORK ROENTOEN SOCIETY 
Secretary-Treasurer, Dr. Samuel Н. Madell, 1.E. 82nd St, 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 PM. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-Мау 1, 1971. Further information may 
be obtained from Dr. Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y. 100t9. 

New YORK STATE CHAPTER от ACR 
Secretary-Treasurer, Dr. John J. Magovern, 520 Frank- 
lin Ave., Garden City, N. Y. 1 1540. 

NoxrH CAROLINA CHAPTER оғ АСК. 

Secretary-Treasurer, Dr. James F. Martin, е S. Haw- 
Horne Road Winston-Salem, ЇЧ. С. 27103. Fall Meeting, 
Mid Pines Hotel, Southern Pines, N. C., Oct. 31, 1970, 
2 F.M, 

Norra Daxora RADIOLOGICAL SOCIETY, CHAPTER оғ ACR 
Secret Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NozrH Fiore Panman €: D { 
Secretary, Dr. Jo . Morris, „ Department o 
Radiology, Hals District Hospital, Daytona Beach, 
Fla. 32015. Meets quarterly in March, June, September 
and рене 


NORTHEASTERN New YORK RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara Chick, Glens Falls Hospital 
Glens Falls, N.Y. 12801. Meets in Albany area on third 
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уадени of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sepe Nov., Jan., March and May at Aldo’s Restau- 
rantin Sacramento. 

NORTHWESTERN Onto RADIOLOGICAL SOCIETY 
Seretan, Dr. Vito J. Zupa, Mercy Hospital, Department 


of Radiology, Toledo, Ohio 
Онто STATE RanioLoarcaL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 


Toledo, Ohio 43614. 


слон STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
Secretary, Dr. Richard В. Price, 204 Medical Tower 


Bldg., Oklahoma City, Okla. 73112. Meets in January, 
May and October. = 

ORANGE COUNTY RADIOLOGICAL SOCIETY 
Secretary, Dr. Roderick A. Silveira, тоо E. Valencia Mesa 
Dr., Fullerton, Calif. 92632. Meets on fourth Tuesday of 
the month, excluding June, July, August, and December, 
at the Orange County Medical Association Bldg., Orange, 

OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Gerald L. Warnock, 11699 E. 
Glisan St, Portland, Ore. 97220. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

Orleans Paris RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New „ее La. 7¢113. Meets second Tuesday of each 
month, 

Paciric Nortruwest RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually in Portland, Oregon, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in early May. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

P de R Ray ce "€ 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
54th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 Р.м., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH ROERTOEN SOCIETY 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, Fifth Ave., Pitts- 
burgh, Pa. 1 5213. Meets acid ednesday of month, 
October through June, at Park Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. 

RADIOLOGICAL SOCIETY or CONNECTICUT, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450, Meetings are hed aes 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY OF GREATER Kansas Crry 
Secretary, Dr. Ken C. Davidson, St. Luke’s Hospital 
of Kansas City, Kansas City, Mo. 84111. Meets 5 
times a year on given dates, 

RaproLoctcAL Sociery or Kansas Crrv 
Secretary, Dr. Arthur В. Smith, 800 Argyle Bidg., Kansas 
City, Mo. Meets third Thursday of each mon 

RADIOLOGICAL SOCIETY oF LOUISIANA, CHAPTER OF ACR 
Secretary, Dr. Ralph B. Bergerson, 154 Brockenbraugh 
Ct. Metairie, La. i£. Mets semiannually during 
Ioue State Medical Society meeting and 6 months 
ater. 

RanroLoGicAL Socrery or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney ety St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
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City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SOCIETY or RHODE ISLAND, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. John J. O’Brien, 292 Merry- 
mount Dr., Warwick, К.І. 02888. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEW YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricumonp County RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

ROCHESTER ROENTGEN Ray Society, Rocuester, №. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocky MOUNTAIN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo. Aug. 20-22, 1970. 

San ANTONIO-CIVILIAN-MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teaching Hospital, 4502 Medical 
Drive, San Antonio, Texas. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Q. H. Lehmann, 5565 Grossmont 
Center Dr. Suite 1, La Mesa, Calif. 92041. Meets first 
Wednesday of each month at the Town & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren M. Russel, Franklin 
Hospital, Castro & Duboce, San Francisco, Calif. 94114. 
Meets quarterly at various hospitals (contact Secretary). 

Santa CLARA County RADIOLOGICAL SOCIETY 
Secretary, Dr. Emory G. West, 285 S. Drive, Mt. View, 
Calif. 94040. Meets monthly at the Santa Clara County 
Medical Association Bldg., 700 Empey Way, San Jose, 

alif. 

SECTION on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RaprioLocv, МЕЮІСАІ Society or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SECTION on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. Annual Meet- 
ing: Dallas, Tex., Nov. 16-19, 1970. 

Section on RaproLocv, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SociETYy FOR Pepratric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Deauville Hotel, Miami Beach, Fla., September 28, 1970. 

Socrery or NUCLEAR MEDICINE 
Secretary, Dr. James J. Smith, 140 E. s4th St, New 
York, N. Y. Administrative Officer, Mrs. Margaret Glos, 
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211 E. 43rd St., New York, №. Y. 10017. Annual meet- 
ing: Los Angeles, Calif., June 26-July 2, 1971. 

Soutu Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Emerson С. Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month. 

SovrH CAROLINA RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Dakora RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Haakon О. Haugan, 716 Quincy St., Rapid 
City, S. D. 57701. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, tooo W. 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
meeting: Grand Hotel, Poınte Clear, Ala. Jan. 29-31, 1971. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Herman С. Sehested, 815 Medical Tower, 
Room тоо, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting at the Flagship Hotel on Pier, 
Galveston, Tex. 

Tue FLEICHNER SOCIETY 
Secretary-Treasurer, Eric N. C. Milne, M.B., Medical 
Sciences Bldg., University of Toronto, Ontario, Canada. 
Meets in Williamsburg, Va., March 1971, in conjunction 
with a course on Modern Trends in Roentgenology of 
the Chest," sponsored by the Virginia Commonwealth 
University, Richmond, Va. 

Tar-SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 P.m., Elks Club in Evans- 
ville, Ind. 

UNIVERSITY OF MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, at 
7:00 p.M. at University Hospital, Ann Arbor, Mich. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Отан STATE RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary-Treasurer, Dr. Leon M. Neal, St. Benedict’s 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital. 

Vermont RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
Secretary, Dr. Edward A. Kupic, Mary Fletcher Hosp., 
Burlington, Vt. 05401. 

VIRGINIA CHAPTER oF ACR 
Secretary- Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. 

WASHINGTON, D. C., CHAPTER or ACR 
Secretary-Treasurer, Dr. Joan Wohlgemuth, 5021 Sem- 
inary Rd., Alexandria, Va. 22311. 

WASHINGTON STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Paul S. Paulson, 1001 Broadway 
Seattle, Washington 98122. Meets quarterly. 

West VIRGINIA RADIOLOGICAL SOCIETY, CHAPTER ОЕ ACR 
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Secretary-Treasurer, Dr. J. Dennis Kugel, 510-517 Med. 
Arts Bldg. Charleston, W. Va. 25301. Meets concurrently 
with annual meeting of West Virginia State Medical 
Society; other meetings arranged by program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. то8от. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin Rapiotocicat SOCIETY, CHAPTER оғ ACR 
Secretary-Treasurer, Dr. Robert E. Douglas, 1209 S. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
year, Mav and September. 

Wyominc Raptotocicat SOCIETY, CHAPTER or ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


AsociACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica. 

AsociaciOn DE RapióLocos DE CENTRO AMERICA Y 
PanamA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocIEDAD DE RaproLocía DE EL SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SocIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9°. Calle A 0-05, Zona t, 
Guatemala. 

Socrepap Mexicana DE RaproLocía, А.С. 

Coahuila No. 35, México 7, D.F. 

F Secretary-General, Dr. Bernardo Serviansky. Meets first 
Monday of each month. 

SocieDAD RapioLÓGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
Panama, К. de Р. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

ЅосІЕрАр Rapio.écica DE Puerto Rico 
Secretary, Dr. Heriberto Pagán Sáez, Apt. 9387, San- 
turce, Puerto Rico. Meets second Thursday of each 
month at 8:00 P.M. at the Puerto Rico Medical Associa- 
tion Bldg. in San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


ASSOCIATION or RADIOLOGISTS OF THE PROVINCE or QUE- 
BEC 
Secretary, Dr. Pierre Archambault, Hópital Charle Le 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

Britis Instirute or RADIOLOGY 
Honorary Secretary, Dr. С.Н. du Вошау, 32 Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN AssociATION ОЕ Puysicists, Division oF 

MEDICAL AND Brorocicar Puysics. 
Honorary Secretary Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. Annual Congress, to be 
announced. 

Epmonton AnD District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facutty or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Linco!n's Inn 
Fields, London, W.C.2, England. 

Facutty or Raprorocisrs, ROYAL COLLEGE or SURGEONS 
IN IRELAND 
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Registrar, Dr. H. O'Flanagan, F.R.C.P.I., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 

Section or RaproLocy or THE Rovar Society or MEDI- 
CINE (CONFINED TO MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 Р.М. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1, En- 
gland. 

CANADIAN AssociATION OF RADIOLOGISTS 
Honorary Secretary, Dr. F. Robert MacDonald, Associate 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 25, Que., Canada. Annual 
meeting: Calgary, Alberta, March 15-19, 1971. 

MONTREAL RADIOLOGICAL STUDY CLUB 
Secretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

SECTION OF RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociérÉ CANADIENNE-FRANÇAISE DE RADIOLOGIE 
Secretary General, Dr. Guy Duckett, 1385 est, rue Jean 
Talon, Montréal, P.Q., Canada. Meets every third Tues- 
day from October to April. Annual meeting: Montreal, 
P.Q., Canada, November 5-7, 1970. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September, through May. 

COLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio С. Mosca, Avda. Fral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Айайоѕ, Instituto de Radiologia, 
Urqiza 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

Corécio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario, Céntola, Caixa 
Postal £984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Juan R. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires. Meets first Wednesday evening, 
April through December. 

ЅосІЕрАр Botiviana DE RADIOLOGÎA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigaderio 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 р.м. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SOCIEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Carlos Vildósola, Casilla, 13426 Santiago, 
Chile. Meets fourth Friday of each month. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Raul Fernández Angula, Calle 43 
No. 44-70 Barranquilla, Colombia. Meets last Thursday 
of each month, 

SoCIEDAD EQvATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 4569, Guaya- 
quil, Ecuador. 

SocIEDAD ParaGuaya DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 

22, Asuncién, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Julio Ormeño del Pino, Instituto de 
Radiología “Cayetano Heredia" Hospital Arzobispo 
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Loayza, Lima, Perû. Meets monthly except during Janu- 
ary, February, and March. 

SOCIEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SOCIEDAD DE RADIOLOGÎA DE LA PLATA 
Secretary. Dr. Hiram D. Haurigot, Calle о No. 374, La 

Plata, Argentina. 

SociepaD DE RapioLocía, CaNcERoLocíA ¥ Fisica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Alejandro Glausiuss, Av. Agra- 
ciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE ROENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD SALTENA DE RapioLocíA y MEDICINA NUCLEAR 
Secretary, Dr. Mario A. Moya, Av. Sarmiento 536, Salta, 
Argentina. 

SOCIEDAD VENEZOLANA DE RADIOLOGÍA 
Secretary-General, Dr. Modesto Rivero González, Apar- 
tado No. 9213 Candelaria, Caracas, Venezuela, Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


SECOND CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY. 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, c/o Holland Organizing Centre, 16 Lange 
Voorhout, The Hague, The Netherlands. Congress 
Meeting: Amsterdam, The Netherlands, June 14-18, 
1971. 

OsTERREICHISCHE RoNTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
g, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

SociéTE RovALE BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

Société EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
President, Dr. George Thomsen, Rigshospitalet (Uni- 
versity Hospital), Blegdamsvej 9, DK 2100 Copen- 
hagen, Denmark. Meets in Elseneur, Denmark, May 
12-15, 1971. 

Permanent Secretary, Clément Fauré, Hôpital des En- 
fants-Malades, 149, rue de Sèvres, Paris 15e, France. 

Société FRANÇAISE D'ELECTRORADIOLOGIE MÉDICALE, 
and its branches: SociÉrÉ DU SUD-OUEST, DU LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
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NORD, DE L OUEST, DE L'Esr, ET D’ ALGER ET D'AFRIQUE 
pu Norb. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 
France. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Klinik, Gossler Str. 10, 34 Göttingen, 
Germany. 

$остЕтА ITALIANA рї RADIOLOGIA MEDICA E DI MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. C. B. A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen 5 C., Finland. 

SocrepaD EsPANOLA DE RapioLocfa ¥ ELECTROLOGÍA 
МЕЁЕрїсАз ¥ DE MEDICINA NUCLEAR 
Secretary, Dr. D. José Bonnati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SCHWEIZERISCHE GESELLSCHAFT Für RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉrÉ Suisse DE RADIOLOGIE ET 
DE MÉDECINE NUCLÉAIRE) 

Secretary, Dr. Med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


INDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy 44, Constable Road, 
Madras—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. 


AFRICA 


ASSOCIATION or RADIOLOGISTS oF WEST AFRICA 
Honorary Secretary, Dr. S. B. Lagundoza, University 
College Hospital, Ibadan, Nigeria. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. Second Congress: President Hotel, Johan- 
nesburg, September 3-9, 1970. 
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LITERATURE 
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INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 


Heap 


Picarp, L., RENARD, M., and Mowravr, J.: 


Radiologic-anatomic aspects of rupture of 


the intracranial portion of the carotid artery. 
Носн, А. E.: Trickle arteriography: demon- 

stration of thrombi in the origin of the in- 

ternal carotid artery................... | 
Trusty, T.: Neonatal cranial malformations . 


NECK AND CHEST 


DALQUEN, P., DABBERT, A.-F., and Hinz, I.: 
The epidemiology of pleural mesothelioma: a 
preliminary report on 119 cases from the 
Hamburg area. ; 

FERRANÊ, J. et al.: Abnormal cardiac silhouette 
and thymic tumors: a report on II patients 

Misra, К. P. e al.: Aneurysm of the mem- 
branous ventricular septum: a mechanism for 
spontaneous closure of ventricular septal 
defe GE. . oss dee обе kone se TUA RES аа 


ABDOMEN 


Hucues, W., and Pierce, W. S.: Surgical 
implications of gastric diverticula......... 

Parks, T. G.: Malignant carcinoid and adeno- 
carcinoma of the stomach........... 


SHERBON, K. J.: The radiology of ischemic 
COWS ie оор Барлы Soie ае 
Вїо1.сАТ1, К. A., and CARDONA, P.: The use of 


the perfusion method in the radio-diagnostic 
practice of the biliary paths............... 

WANGERMEZ, À., WANGERMEZ, J., and DEBOT, 
P.: The risks of infusion cholangiography and 
the dangers of repeated examinations of the 
biliary tract. . 


GYNECOLOGY AND OBSTETRICS 


AQvILINI, E., and Arena, С. C.: Pre- and 
postoperative hysterosalpingography іп 
surgical intervention of myomectomy 
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GENITOURINARY SySTEM 
SAMUEL, E.: Radiology in the diagnosis of 
renal rejection. 
Karrort, J. К. ef al.: The pyelographic appear- 
ance of the transplanted cadaver kidney... . 
ROSENBERGER, A. ef al.: The angiographic signs 
of rejection in cadaver kidney transplants. . . 
FLETCHER, E. W. L., Lecxy, J. W., and 
Соміск, Н. C.: Selective phlebography of 
transplanted kidneys. ................... 
WILKINSON, К. H., JR., and Соорксн, J. K.: 
Scintillation camera renography in the 
identification of an uncommon renal trans- 
plant complication . 
CHRISTIANSEN, N., HANSEN, н. ‚ and MADSEN, 
Р.О; Renal ones clearance by external 
monitoring and feedback technique: a new 
catheter-free clearance method............ 
RODRIGUEZ-ANTUNEZ, A., GILL, №. M., JR., 
апа Eciesron, T. A.: Assessment of func- 
tion in the transplanted kidney with “I 
hippuran..... 
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Picard, L., RENARD, M., and Mowravr, J. 
Aspects radio-anatomiques des ruptures de 
la carotide intracránienne. (Radiologic-an- 
atomic aspects of rupture of the intracranial 
portion of the carotid artery.) ў. de radiol., 
d'électrol. et de méd. nucléaire, May, 1970, 57, 
217-222. (From: Clinique Neuro-Chirurgicale 
et Clinique Neurologique, C.H.U. Nancy, 
France.) 


Traumatic rupture of the siphon of the internal 
carotid artery results in the formation of false 
aneurysms and of cavernous sinus fistulas. The exact 
mechanism of the physiopathology of the develop- 
ment of the carotid cavernous fistula is not clearly 
understood. It is still to be determined whether it 
is due to a tear, traumatic or spontaneous, which 
has occurred at the site of a pre-existing lesion in the 
arterial wall, or whether it is due to a re-opening of 
an arteriovenous communication between arterioles 
arising from the internal carotid artery and the 
venules of the cavernous plexus, secondary to a 
previous trauma. 

In the 6 cases which they report, the authors have 
endeavoured to demonstrate the exact site of the 
rupture of the wall of the carotid artery. This has 
been possible through the technical advances made 
in angiography utilizing a rapid cassette changer 
at 6 to 8 exposures per second. 

The cases reported include 2 false aneurysms, 3 
carotid cavernous sinus fistulas and 1 "dry" carotid 
artery rupture. 

The roentgenographic examinations revealed the 
extent and location of multiple fractures at the base 
of the skull and the angiographic studies demon- 
strated the exact location and the appearance of the 
vascular lesion. These were confirmed at autopsy 
in 5 of the 6 cases. 

'The false aneurysm develops from a rupture at 
the anterior convexity, while the cavernous sinus 
fistula develops from a rupture of the posterior 
convexity of the carotid siphon. 

In Case v the fistula originated from the internal 
carotid artery in the subarachnoid space immediately 
outside the cavernous sinus. 

Case vi is that of a "dry" rupture of the internal 
carotid artery with retrograde thrombosis. This 
case is a particularly striking and rare form of 
rupture of the carotid artery. A metallic projectile 
entered through the right orbit and emerged in the 
left parieto-occipital region. In its path it perforated 
the orbital roof, dislocated the sella and the anterior 
clinoid processes. Left carotid angiography demon- 
strated complete occlusion of the internal carotid 
artery in the neck, at the level of C2. Angiography 
of the contralateral side resulted in opacification of 
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the right carotid-cerebral vessels and, following 
compression, in opacification of the cerebral branches 
of the left carotid artery. Both anterior cerebral 
arteries were displaced to the right, with crowding 
and lateral displacement of the sylvian group of 
vessels indicating deep intracerebral hemorrhage. 
Thrombosis of the left internal carotid artery, with 
retrograde occlusion may have resulted from an 
actual “cautery” by the metallic projectile. 
Reproduction of roentgenograms using the sub- 
traction technique, and 2 tables, accompany this 
article_William Н. Shehadi, M.D. 


Носн, А. E. Trickle arteriography: demonstra- 
tion of thrombi in the origin of the internal 
carotid artery. Brit. M. F., June 6, 1970, 
2, 574-576. (Address: Consultant Radiol- 
ogist, North Staffordshire Hospital, Stoke- 
on-Trent, England.) 


Thrombi developing within the origin of the 
internal carotid artery may be demonstrated by a 
slow trickle injection of highly concentrated contrast 
medium, which lingers in pools around the thrombus 
on the dependent wall of the vessel. With this 
technique, thrombi not visualized in conventional 
arteriography have been detected, because they 
were obscured by the density of the vascular shadow 
produced by the forceful injection usually employed 
in carotid angiography. In addition, trickle arteri- 
ography is useful for assessing the position and 
extent of atheromatous plaques and the contrast 
medium stasis associated with them. 

Conventional arteriography is first performed. If 
the intracranial vessels are displayed satisfactorily, 
further injections are made. The technique is 
described in detail. 

The trickle technique has several advantages in 
demonstrating intraarterial stasis and thrombi. 
In a healthy carotid artery, the dense contrast 
medium is seen to spread out along the dependent 
wall of the vessel but has almost completely cleared 
a few seconds later. Where pathologic stasis exists, 
possibly in relation to a plaque of atheroma, its 
persistence is noted on the roentgenograms taken 
in the next 8 to то seconds. Most striking advantage 
of the trickle technique is in the demonstration of 
intraarterial thrombi. 

Occasionally irregular thrombi are outlined by a 
coating of contrast medium, which persists for a 
number of seconds on their surface with the trickle 
technique. 

Complete mixing of the contrast medium occurs 
sometimes, and sleeve filling is not obtained. This 
is usually due to the needle tip being placed in the 
rapidly flowing blood in the center of the vessel, 
and can be overcome by advancing the position of 
the needle tip slightly. 

Success of the technique depends on the follow- 
ing factor: the tendency of intravascular contrast 
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media to enter and to linger in the slowly-moving 
sleeve of fluid which comprises the boundary layer 
of flow in the vessel, since the origin of the internal 
carotid artery is usually dependent during carotid 
arteriography. Entry of contrast medium into the 
boundary layer of flow depends on both the nature 
of the medium and the mode of injection. 

Slow speed of injection is also of vital importance. 
Forceful injections cause pronounced local turbu- 
lence and more thorough mixing of contrast media 
than do slower injections. Unless thorough mixing 
is immediate, gravitational layering will occur, with 
subsequent boundary-layer visualization. Further, 
injections made with the contrast jet directed at the 
vessel wall are more likely to produce boundary- 
layer filling. This explains why the needle is intro- 
duced in a near vertical direction rather than along 
the horizontal course of the artery. 

The use of highly concentrated contrast media has 
been thought to be contraindicated in carotid 
angiography, for high concentrations are known to 
damage nervous tissue. If the injection is made 
slowly, however, the rate of iodine passage through 
the small vessels of the brain would be lower than in 
conventional techniques, and no damage should 
result. None of the :2 patients examined in this 
way have shown any adverse response. Over 50 
patients have been examined by the techniques 
described, and no complications have been noted.— 
Stephen N. Tager, M.D. 


Trusty, T. Neonatal cranial malformations: 
Proc. Roy. Soc. Med., May, 1970, 63, 459-460. 
(From: St. James’s Hospital, Balham, Lon- 
don SW 12, England.) 


A 2,020 gram neonate is reported who was born 
with a marked Pierre-Robin type deformity of the 
lower part of the face, with no palpable mandible. 
The infant had respiratory distress and died shortly 
after birth. 

Additional anomalies at postmortem examination 
were: marked hypoplasia and deformity of the right 
lung, a very small malformed mandible situated be- 
hind the esophagus and larynx, hemivertebral spinal 
deformities and left rib cage deformities. 

The mandible was a small, single arcuate bone, 
attached to the cranial base by a formed articulation 
into the right pterygoid fossa and on the left side by 
a loose ligamental junction. Normally the mandible 
develops by a bilateral deposition of membranous 
bone to form a complete lower jaw at about 6 
weeks of uterine life and the midline synosteotic 
junction occurs during the second year of extrauter- 
ine life. The case reported represents an arrest in 
development during intrauterine life with midline 
fusion occurring prior to delivery. 

Also discussed is the subject of cranial lacunae. 
Twelve dry skull preparations were selected from 
several hundreds of neo- and perinatal postmortem 
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cases which had a high incidence of congenital de- 
formities. Some of these cases were associated with 
co-existent deformities of spina bifida or hydro- 
cephalus, but other cases were found without 
association of spina bifida, meningocele or myelo- 
meningocele. Apparently cranial lacunae can occur 
as an isolated malformation.— Lione! W. Young, M.D. 


NECK AND CHEST 


Darquen, P., DaBBERT, A.-F., and Hinz, I. 
The epidemiology of pleural mesothelioma: 
a preliminary report on 119 cases from the 
Hamburg area. German Med. Monthly, Feb., 
1970, 75, 89-95. (Address: Dr. P. Dalquen, 
Hebelstr. 24, 4056 Basel, Switzerland.) 


Diffuse pleural mesothelioma is an uncommon 
malignant tumor derived from the cells which cover 
the pleural surface. The authors discuss the occur- 
rence of pleural mesothelioma from an epidemiologic 
standpoint in the area of Hamburg. 

A total of 119 cases of pleural mesothelioma (79 
males and 40 females) were discovered in the Berge- 
dorf district of Hamburg associated with an asbestos 
factory in that area. They point out the importance 
of a carefully taken occupational history, the prob- 
lems of occupational, neighborhood or domestic 
exposure to asbestos, and the relatively high risk 
among shipyard workers and seamen. 

The average latent period was 35.2 years. 

In 17 cases there was definite asbestos exposure, 
in 38 patients it was incidental or merely probable, 
and in 64 cases asbestos exposure was uncertain, 
absent or not ascertainable. 

Asbestos exposure is an unusually frequent item 
in the histories of patients with pleural mesothelioma 
and the remarkable fact is that the exposure may be 
very short (minimum 14 days) or so slight that 
it has not been enough to cause pulmonary asbes- 
tosis. 

The problems revealed by the study are: (1) as- 
bestos cancer should be defined as cancer following 
asbestos exposure and not necessarily associated 
with asbestosis; (2) in spite of the control of emis- 
sion of asbestos dust from major factories, there is 
still a substantial and largely uncontrolled emission 
of dust from numerous small manufacturers and 
users of asbestos products; (3) the ubiquitous abra- 
sion of materials which contain asbestos is a factor 
which must not be underestimated; and (4) the 
available data throw no light on the question of co- 
carcinogenesis.—Luther W. Brady, M.D. 


FERRANÊ, J., GuERMonpREz, J. L., VASILE, N., 
and Maurice, P. Silhouette cardiaque anor- 
male et tumeurs thymiques: à propos de 11 
observations. (Abnormal cardiac silhouette 
and thymic tumors: a report on 11 patients.) 
J. de radiol., d'électrol. et de méd. nucléaire, 
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May, 1970, 57, 207-216. (From: Clinique 
cardiologique, Hôpital Boucicaut, Paris 15, 
France.) 


Tumors of the thymus constitute approximately 
£o per cent of tumors of the anterior mediastinum 
and 12-16 per cent of all mediastinal tumors. 

Tumors of the thymus located in the lower medias- 
tinum overshadow the heart and great vessels and, 
often, may be difficult to recognize or identify. 

The authors report a series of 11 cases seen in the 
cardiac clinic between 1956 and 1967. There were 7 
male and 4 female patients between the ages of 17 
and 63 years. The examinations on each patient 
included routine clinical and laboratory studies, 
and roentgenologic examination in multiple pro- 
jections. Angiography was performed in 7 cases. 

Ten patients experienced dyspnea without exer- 
tion and 1 patient complained of precordial pain, 
Myasthenia gravis occurred in 1 patient only. 

Auscultation revealed the presence of a mild 
systolic murmur in 1 patient; the remaining 10 
were normal. On routine roentgenograms of the 
chest the appearance of the heart and mediastinum 
was consistent with cardiac enlargement in 1 patient, 
enlargement of the right antrum in 2 patients, 
dilatation of the descending aorta in 3 patients, 
mitralization of the heart in 1 patient, and pleuro- 
pericardiac cyst in 1 patient. 

Roentgenograms made in multiple projections, 
including overexposed posteroanterior films, demon- 
strated the apparent abnormal configuration of the 
heart and great vessels to be due to soft tissue tumor 
masses extraneous to these structures; this was 
confirmed by angiography which showed the heart 
and great vessels to be normal. A careful study of the 
roentgenograms, especially those made in oblique 
and lateral projections, showed the density of the 
shadow of the tumor to be different from that of the 
cardiovascular silhouette. Furthermore, the tumor 
usually formed an acute angle with the heart and 
great vessels. These criteria should suggest that the 
tumor is most probably of thymic origin. 

The final diagnosis can be made only by surgical 
exploration and a histologic examination of the 
tissues removed. This was done in all the cases 
reported by the authors. Of the 11 cases reported, the 
diagnosis of carcinoma of the thymus was made 
in 1 case and of thymoma in 10 cases. 

Each case report is admirably illustrated with 
reproductions of several roentgenograms.—William 
Н. Shehadi, M.D. 


Misra, Kasrı P., HILDNER, Frank J., COHEN, 
Lawrence S., NaRura, Onkar S., and 
Samet, Puitip. Aneurysm of the mem- 
branous ventricular septum: a mechanism for 
spontaneous closure of ventricular septal de- 


fect. New England ў. Med., July, 1970, 283, 
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58-61. (From: Division of Cardiology, De- 
partment of Internal Medicine, Mount Sinai 
Hospital of Greater Miami, Miami Beach, 
Fla.) 


The report records 3 cases of aneurysm of the 
membranous ventricular septum in a 5 year old, 14 
year old and a 22 year old patient. All have had 
previous catheterizations and angiographic studies 
without the aneurysms being evident. It is thus 
assumed that these aneurysms were acquired and 
not congenital in origin. This evidence is contrary 
to the usually accepted origin of the aneurysms 
which have been accepted by most authors as being 
congenital. 

All the patients had small ventricular septal de- 
fects and small left-to-right shunts. 

The authors draw attention to recent reports that 
aneurysm of the membranous septum may occur 
in association, and as a prelude to, closure of small 
ventricular septal defects. They point out that the 
mechanism is not definitely understood. The rela- 
tionship of the aneurysm to the mechanism of closure 
of the ventricular septal defect is not adequately 
discussed and would be of some interest to your 
reviewer. It would also have been pertinent to the 
article to have seen illustrations of the ventricular 
septal area on the initial angiographic studies.— 
Roger Pyle, M.D. 


ABDOMEN 


Hucues, WILLIAM, and PIERCE, WILLIAM S. 
Surgical implications of gastric diverticula. 
Surg., Gynec. < Obst., July, 1970, 737, 99- 
102. (From: Department of Medicine, Sec- 
tion of Gastroenterology and the Depart- 
ment of Surgery, Hospital of the University 
of Pennsylvania, Pittsburgh, Pa.) 


The diverticula of the stomach are uncommon. 
An incidence of approximately I patient per 20,000 
admissions has been recorded. 

The authors report 23 cases in a 15 year period. 
Of these, 19 complained of pain in the upper portion 
of the abdomen; 2 patients had melena; т had 
hematemesis; and 1 had abdominal distention. 

The diverticulum was discovered by roentgeno- 
graphic means in 21 instances, by operation in 1 
instance, and at autopsy in another. 

In 21 cases the diverticula were located near the 
esophagogastric junction, while 2 were found at 
operation and at autopsy in the prepylorus. 

There is considerable associated gastrointestinal 
pathology in patients with gastric diverticula and a 
thorough evaluation of the gastrointestinal tract is 
necessary before the symptoms can be attributed 
to a gastric diverticulum. In most cases, peptic 
ulcer disease, biliary tract disease, hiatal hernia 
or esophageal carcinoma are associated. 
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Frequently diverticula are located elsewhere in 
the gastrointestinal tract, as for example, in the 
colon. One patient had diverticulum in the esopha- 
gus, 1 in the stomach, 2 in the duodenum and т in 
the jejunum associated with multiple diverticula 
of the colon. 

None of the patients had multiple gastric divertic- 
ula. 

Perforation of the gastric diverticulum is exceed- 
ingly rare. 

A gastric diverticulum is subject to diseases 
of the gastric mucosa including malignant lesions, 
hemorrhage, and inflammation. 

Operation for a gastric diverticulum is to be recom- 
mended only if medical management is unsuccessful. 
— David C. Alftine, M.D. 


Parks, T. G. Malignant carcinoid and adeno- 
carcinoma of the stomach. Brit. J. Surg., 
May, 1970, 57, 377-379. (From: The Royal 
Victoria Hospital, Grosvenor Road, Belfast, 
Northern Ireland.) 


Primary carcinoid tumors may arise in any part 
of the gastrointestinal tract from the cardia to the 
anus. They have been found in the gallbladder and 
in the ovarian and testicular teratomas. 

A case is presented having an association of adeno- 
carcinoma of the stomach and carcinoid tumor. Only 
1 case of this type of association has been reported 
previously. 

The report is supported by macroscopic and micro- 
scopic reproductions.— David C. Alftine, M.D. 


SHERBON, К. J. The radiology of ischemic 


colitis. Australasian Radiol., Feb., 1970, 
14, 46-55. (Address: Staff Radiologist, 
Royal Prince Alfred Hospital, Sydney, 


Australia.) 


The roentgenologic findings in ischemic colitis are 
described and illustrated. 

The plain abdominal roentgenographic findings 
are gas in the bowel wall, ‘“thumb-printing,” and 
thickening of the bowel wall. Although gas in the 
bowel wall is not frequently seen, it is the most 
helpful sign in the plain roentgenograms. 

Early in the disease the barium enema examina- 
tion shows a narrowed segment and marginal defects 
due to submucosal hemorrhages. In later stages, 
fine mucosal ulcerations and deep transverse in- 
dentations are observed. Even later, smooth tapered 
strictures and sacculations may develop. 

Arteriography is disappointing and has shown 
poor correlation in this disease. Serial barium 
enema studies, demonstrating the progressive 
changes in the bowel in different stages, are the most 
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important method in ischemic colitis. — o4» H. 
Harris, M.D. 


Biorcari, R. A., and Carpona, P. L'impiego 
della metodica perfusionale nella pratica 
radio-diagnostica delle vie biliari. (The use 
of the perfusion method in the radio-diag- 
nostic practice of the biliary paths.) Ana. 
radiol. diagn., 1970, 42, 369-381. (From: 
Istituto di Radiologia dell'Arcispedale Sant’ 
Anna di Ferrara, Italy.) 


A new contrast medium for intravenous po- 
tentiated cholangiography, SH 20977 or biligram, 
has been used in 25 patients chosen at random. 

Biligram is a salt of methylglumine of the digly- 
colic acid; its iodine content is 8 gm., compared with 
5.5 gm. of bilivistan; and comes already diluted in 
100 cc. of a hypertonic glucose solution. 

From an analysis of the results obtained, the 
opacification of the extrabiliary system was excel- 
lent in 3 cases, good in 10, moderate in 8, and poor 
or nil in 2 cases each. Collateral reactions were 
minimal and noted only in 6 cases. Vicarious renal 
excretion, from moderate to minimal, was noted in 
15 cases. The time of infusion was 15 minutes, 
from an initial time of 30 minutes. The first cholan- 
giogram was taken 60 minutes from the end of the 
infusion, and 30 minutes in those patients who 
presented a history of cholecystectomy (13 cases). 

In concluding, the authors are of the opinion 
that biligram by infusion presents definite ad- 
vantages over bilivistan in the demonstration of 
the gallbladder and/or the extrabiliary ducts, and 
a better tolerance to the contrast medium, most 
likely because of its dilution in a glucose solution.— 
A. F. Govoni, M.D. 


WANGERMEZ, A., WANGERMEZ, J., and Desor, 
P. (Bordeaux, France.) Les risques de la 
cholangiographie-perfusion et les dangers des 
examens biliaires itératifs. (The risks of 
infusion cholangiography and the dangers of 
repeated examinations of the biliary tract.) 
F. de radiol., d'électrol. et de méd. nucléaire, 
May, 1970, 57, 287-290. 


The authors warn against the initial overenthusi- 
asm in reporting the results of new techniques and 
procedures. There may be a tendency, in good faith, 
to overemphasize the apparent advantages while 
minimizing or even neglecting to stress the short- 
comings and risks. The authors of such published 
reports bear the responsibility for the accidents 
or adverse reactions which may be experienced or 
observed by other physicians who have not been 
adequately alerted and forewarned. 

The authors express regret over their initial over- 
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enthusiasm, as regards the use of large doses of 
contrast material in infusion cholangiography. 

Adipiodone (cholografin-biligrafin) is 6 times more 
toxic than contrast media ordinarily used for 
angiography and excretion urography. Doses of 
60 ml. adipiodone initially used for cholangiography 
can be dangerous, particularly in the presence of 
insufficiency of the liver and/or kidney function. 

In their investigation the authors performed the 
following laboratory tests before and 14 hours after 
roentgenologic examination of the biliary tract: 
transaminase, lactic-dehydrogenase (L.D.H.), bili- 
rubin, bromsulphalein and creatinine clearance. 
The last 2 tests are considered to be the most re- 
liable in determining liver and kidney functions, 
respectively. 

The examinations performed were: single dose oral 
cholecystography; double dose oral cholecystog- 
raphy; infusion cholangiography with 4o ml. 
adipiodone; infusion cholangiography with 60 ml. 
adipiodone; and oral cholecystography followed the 
next day by infusion cholangiography. There was 
elevation in the values of all 5 laboratory tests per- 
formed following double dose oral cholecystography, 
infusion cholangiography using 60 ml. adipiodone, 
and oral cholecystography followed by infusion 
cholangiography. 

In the authors’ experience the incidence of adverse 
reactions is less with infusion cholangiography than 
with regular cholangiography. 

In the preparation of infusion cholangiography 
40 ml. adipiodone is added to 250 ml. § per cent 
glucose solution. In case of nonvisualization of the 
gallbladder following oral cholecystography they 
recommend that infusion cholangiography be per- 
formed after an interval of at least 6 days.—William 


Н. Shehadi, M.D. 


GYNECOLOGY AND OBSTETRICS 


AQUILINI, E., and Arena, С. C. Indagine 
isterosalpingografica preoperatoria e post- 
operatoria per gli interventi di miomectomia. 
(Pre- and postoperative hysterosalpingog- 
raphy in surgical intervention of myomec- 
tomy.) Radiol. med., 1970, 56, 37-51. 
(Address: Dott. Emilio Aquilini, Corso G. 
Garibaldi, 59, Vercelli, Italy.) 


The authors performed hysterosalpingography 
before and after surgery in 3o patients in whom 
myomectomy was done because of myomata of the 
uterus. 

Described are the known roentgen findings demon- 
strable in the hysterograms, and analyzed are the 
changes produced in the morphology of the uterine 
cavity following myomectomy. 

Emphasized also is the importance of hysterosal- 
pingography performed postoperatively, in the 
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demonstration of complications, such as uterine 
adhesions, fistulous tracts in the myometrium, and 
in the evaluation of possible late pathologic changes 
involving the salpinges.—A. F. Govont, M.D. 


GENITOURINARY SYSTEM 


SamueL, Eric. Radiology in the diagnosis of 
renal rejection. Clin. Radiol., April, 1970, 
21, 109-118. (From: Department of Diag- 
nostic Radiology, University of Edinburgh, 
Edinburgh, Scotland.) 


An analysis of 35 patients who received renal 
transplants reveils that the acute rejection phases 
occurred at approximately the 7th and the 32-37th 
day postoperatively. These acute rejection episodes 
probably represent exacerbations in a continuing 
process of chronic rejection. 

The basic pathology of rejection is not fully 
understood, but it appears that antibody sensitized 
lymph cells attack the vascular endothelium of the 
transplant which initially results in increased per- 
meability of the vessel wall with passage of the cells 
into the interstitial tissues, and ultimately leads to 
thrombosis and vessel obstruction. The tubules 
appear to be particularly vulnerable and the swelling 
of the interstitial tissue between the tubules resulting 
in enlargement of the pyramids produces one of the 
earliest radiographic findings of rejection. Mean- 
while the glomerulus becomes infiltrated with 
round cells and the lumens of the intralobular 
vessels are reduced by proliferation of the endo- 
thelium and thrombus, and result in ischemia of 
segments of the kidney. 

The clinical symptoms of rejection are nonspe- 
cific and include malaise, generally feeling unwell, 
fever, and a fall in urinary output. The biochemical 
features are equally nonspecific and consist of a 
raised blood urea, nonprotein nitrogen, and in- 
creased blood creatinine. A marked decrease in the 
creatinine clearance ratio indicates the onset of 
renal failure. 

The radiographic findings in a rejection crisis 
include a greater than 20 per cent increase in kidney 
size as compared with its pretransplant size, a delay 
in the runoff through the main arterial and intra- 
renal branches, edema and swelling of the renal 
pyramids and ultimately progressive failure of 
excretion of the contrast medium with poor nephro- 
graphic and pyelographic phases. 

Some authorities have adopted a pragmatic 
approach to the diagnosis of rejection by implying 
that if radioisotope tests indicate that perfusion of 
the kidney is occurring, a decrease in renal urinary 
output must imply renal rejection. One must be 
careful, however, as the clinical and biochemical 
features of rejection can be produced by obstructive 
uropathy, renal artery obstruction, or renal vein 
thrombosis. 
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Obstruction to the ureter most likely develops at 
the site of implantation into the bladder, with 
sloughing of the lower end of the ureter. Intra- 
venous pyelography with tomography, and occasion- 
ally retrograde pyelography, are valuable aids in 
studying the distal ureter. 

Possible renal artery obstruction is evaluated by 
percutaneous puncture and catheterization of the 
ipsilateral femoral artery and use of a rapid film 
changer following positioning of the tip of the cathe- 
ter in the common iliac artery. An injection of 20 cc. 
of contrast medium was used. Some degree of 
narrowing is always present at the site of arterial 
anastomosis, but if any dilatation of the renal artery 
is present beyond the anastomosis, then significant 
narrowing of the artery is considered to be present. 

The clinical findings of heavy proteinuria associ- 
ated with a diminished renal output is strong evi- 
dence of a renal vein thrombosis. Retrograde 
catheterization of the common iliac vein and a forced 
injection during a Valsalva maneuver will often fill 
the anastomosed vein. While filling of the anasto- 
mosed vein is positive evidence of its patency, non- 
filling could be due either to technical factors or rapid 
washout through normal veins. 

The appearance of pulmonary symptoms or 
radiologic signs should raise the question of renal 
rejection, as the bronchial epithelium is antigenically 
similar to the epithelium of the kidney glomerulus. 
Clinically, respiratory function tests reveal a capil- 
lary block syndrome before there are changes on the 
roentgenograms. The chest roentgen findings have 
been described as ill-defined pulmonary opacities 
which must be distinguished from patchy pulmonary 
edema which may be associated with the underlying 
renal condition or with infection.— Donald M. 
Monson, M.D. 


Karronr, J. K., Munk, J., BETTER, O. S., 
Erik, D., and Barzitar, A. The pyelo- 
graphic appearance of the transplanted 
cadaver kidney. Clin. Radiol. April, 1970, 
27, 119-123. (From: Departments of Diag- 
nostic Radiology, Nephrology and Surgery, 
Rambam Government Hospital, Haifa, 
Israel.) 


The material consists of 19 drip infusion pyelog- 
raphies performed on 11 recipients of cadaver kid- 
neys out of a series of 17 cadaver grafts. 

The first postoperative pyelographies were usually 
performed about 6 to 8 weeks after the transplanta- 
tion, and by this time the most severe rejection 
reactions had been overcome. All transplanted kid- 
neys so examined revealed clear evidence of pyelo- 
graphic function. 

The transplanted kidneys appeared large, the 
measurements being 14-17 cm. in length and 7-11 
cm. in width, measured on films exposed with 
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the patients in the prone position as the kidneys 
were transplanted into the iliac fossa of either 
side. The big size of the kidneys may be due to hyper- 
trophy, but edema of rejection may be a factor. 

There was good to excellent visualization of the 
pyelocalyceal system in all but the first 3 cases 
examined. The ureteropelvic ог ureteroureteric 
anastomosis was well shown in most of the cases. 
In 5 patients caliectasis and clubbing involving 
the transplanted kidney were noted. It is thought 
that this might be due to disease inherent to the 
transplant or to damage of the graft before or after 
operation. Infection after the transplantation was 
probably not a cause as none of the patients in the 
series had signs of urinary tract infection. 

Retrograde flow of the contrast medium from 
the renal pelvis of the transplant into the original 
ureter cranial (and dependent) to the anastomosis 
was a constant feature in all patients. Spontaneous 
reflux into the ureter opposite the site of the trans- 
plant was seen in 2 cases. No reflux from the bladder 
was noted into the cadaveric ureter if such was 
transplanted with the kidney. 

The existing theories dealing with reflux up the 
original ureter are discussed. The reflux may be due 
to a lack of ureteric tonus caused by long standing 
absence of normal kidney function. So-called ureteric 
inertia as well as disruption of neural influences by 
the transplantation procedure also are considered. 

There were no marked changes in the pyelographic 
appearance in the cases followed up for 2 years. 
No urologic complications were observed.—Donald 


M. Monson, M.D. 


ROSENBERGER, A., Munk, J., BETTER, О. S., 
Erik, D., and Barzitar, А. The angio- 
graphic signs of rejection in cadaver kidney 
transplants. Clin. Radiol., April, 1970, 27, 


135-143. (From: Departments of Diag- 
nostic Radiology, Nephrology and Surgery, 
Rambam Government Hospital, Haifa, 
Israel.) 


The most common diagnostic problem in cadav- 
eric renal transplants in the early postoperative 
period is the oliguria which may be the result of 
acute renal failure secondary to ischemia, vascular 
thrombosis, ureteral perforation or obstruction, or 
tissue rejection. The isotope renogram may show the 
delayed blood flow through the kidney which is con- 
sidered to represent the sign of rejection, but the 
anatomic causes of the delayed blood flow are not 
shown by this method. 

The technique of angiographic evaluation in the 
8 cases being reported was to catheterize the ipsi- 
lateral femoral artery with a 240 polyethylene cath- 
eter using the Seldinger technique. The tip of the 
catheter was positioned near the site of the anasto- 
mosis, but the renal artery was not selectively cath- 
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eterized. Supine roentgenograms were made with a 
rapid film change for a period of 22 seconds in order 
to achieve visualization of the renal veins. 

The angiogram after a successful implantation 
was that of a normal kidney. The anastomosis and 
main renal artery, the first and second degree vessels 
and the arcuate arteries were well visualized and 
there was rapid runoff through the kidneys. The out- 
line of the kidney was smooth and the cortex was 
extremely well shown. 

The signs of rejection of slight degree were seen to 
be a prolonged arterial phase suggesting delayed 
blood flow. In general, the iliac artery, the main 
renal artery and the anastomosis had a normal 
appearance. There was stretching of the first and 
second degree renal arteries as a manifestation of 
edema, and the arcuate and small arteries were not 
visualized. The underlying pathologic process is 
known to be subintimal proliferation causing ob- 
literation of the small arteries. The outline of the 
kidneys appeared smooth in all cases; the cortex 
however, was not well shown. 

In rejection of severe degree the main angio- 
graphic sign was shown to be the narrowing of the 
main renal arteries and the bigger arterial branches, 
indicating that the proliferative obliterating process 
had involved these vessels. The other arterial branches 
were either faintly visualized or completely missing. 
The arterial phase was short because there was no 
filling of the small arteries. There was no obvious 
nephrographic phase. The outline of the kidney was 
either faintly visible and serrated, or was not seen 


at all.—Donald M. Monson, M.D. 


FLETCHER, E. W. L., ску, J. W., and 
Соміск, Н. C. Selective phlebography of 
transplanted kidneys. C/in. Radiol, April, 
1970, 27, 144-149. (From: U.C.L.A. School 
of Medicine, Los Angeles, Calif.) 


Renal transplant phlebography may be requested 
when a patient has marked proteinuria which is not 
accounted for by urinary obstruction or infection, or 
when there are signs and symptoms of acute rejec- 
tion and venous thrombosis of either the vein of the 
transplanted kidney or the vein of the recipient to 
which it is anastomosed. This report is on 8 patients 
who had g selective phlebographies of their trans- 
planted kidneys. 

The operative notes should be reviewed to find 
the exact site of the anastomosis before puncturing 
the common femoral vein on the side of the trans- 
plant by a Seldinger needle and the introduction of a 
No. § Fr. brachio-vertebral polyethylene end and 
sidehole catheter. A hand injected test dose is 
used to fluoroscopically monitor the iliac veins and 
inferior vena cava for abnormalities, and if an ab- 
normality is seen, 20 cc. of contrast medium is in- 
jected and a single roentgenogram of the iliac veins 
and the lower inferior vena cava is taken. A large 
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amount of thrombus in the iliac veins is a contrain- 
dication for further catheterization and pertrochan- 
teric phlebography may be necessary. If there is 
only a little thrombus distal to the site of the renal 
vein anastomosis and no thrombus is seen proximally, 
selective catheterization is performed either from 
the contralateral common femoral vein or from the 
jugular vein. 

If there is no evidence of thrombosis an attempt 
is made to selectively catheterize the transplanted 
renal vein. If successful, the tip of the catheter is 
positioned just proximal to the bifurcation of the 
renal vein, and 20 cc. of renografin 76 is then in- 
jected by hand, while 10 films are exposed on a 
serial changer at a speed of 13 films per second with 
the patient supine. 

In 2 of the patients in this series there was ex- 
tremely good filling of the intrarenal veins, and this 
suggests very poor renal arterial perfusion. Rejec- 
tion was diagnosed on the grounds of the diminished 
renal blood flow and this diagnosis was confirmed by 
renal arteriography and renal biopsy. In 3 patients 
there were varying degrees of thrombus formation 
at or near the anastomotic site but this either did 
not interfere with renal function or there had been 
recanalization with collateral circulation opened up 
through the presacral veins to the opposite internal 
iliac vein. In the other 3 patients there was failure 
of filling of the peripheral branches of the renal veins 
as the washout of the contrast medium was extremely 
fast. This suggests that the blood flow was good and 
is interpreted to represent a normal phlebogram. 

Thrombus is not difficult to detect in the main 
renal veins, but care must be taken to differentiate 
it from washout by blood flowing from veins not 
filled by contrast material. Venous filling can be 
improved by epinephrine injection through a selec- 
tive renal artery catheter, but the authors do not 
feel that this risk to the transplanted kidney is war- 
ranted. 

In this series 3 kidneys which had been trans- 
planted into the left pelvis were examined by phle- 
bography and 2 of these were shown to have renal 
vein thrombosis, whereas only 1 of the 5 kidneys 
transplanted into the right side of the pelvis was 
affected. This predisposition to thrombosis of the 
left common iliac vein has been demonstrated by 
previous workers to be due to the flattening of the 
left common iliac vein where it is crossed by the 
right common iliac artery. 

The authors conclude that retrograde renal trans- 
plant phlebography is a safe and useful procedure in 
experienced hands, and is not technically difficult, 
although metal clips at the site of anastomosis 
would make location of the transplant renal vein 
easier. In no case was thrombus dislodged and there 
was no clinical evidence of additional thrombosis 
after selective catheterization. —Donald M. Monson, 
M.D. 
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WILKINSON, Ropert H., JR., and GOODRICH, 
Jack K. Scintillation camera renography in 
the identification of an uncommon renal 
transplant complication. ¥. Uro/., July, 1970, 
104, 36-40. (From: Division of Nuclear 
Medicine, Department of Radiology, Duke 
University Medical Center, Durham, N. C.) 


The scintillation camera allows simultaneous re- 
cording of bilateral radionuclide renographic curves 
while obtaining sequential images of radionuclide 
transit through renal structures. Eighteen ис of 
sodium orthoiodohippurate labeled with I" is in- 
jected intravenously. Radionuclide activity over the 
renal areas is recorded on a strip chart for 25 minutes 
and serial 1 minute scintiphotographs are obtained 
for 11 minutes. At the termination of this study an 
image is obtained over the bladder area. 

The authors emphasize the advantages of this dual 
investigative technique to monitor renal transplants. 
They illustrate this by citing an example of the cor- 
rect diagnosis of an operative complication: extra- 
vasation of urine in the pararenal area. The images 
obtained provided a method of differentiating rather 
nonspecific renographic curves. 

This combined study is considered an extension of 
the conventional renogram in evaluation of renal 
transplant function.— 4. Everette Tames, Fr., M.D. 


CHRISTIANSEN, N., Hansen, H., and MADSEN, 
Р. О. Renal isotope clearance by external 
monitoring and feedback technique: a new 
catheter-free clearance method. 7. Urol., 
July, 1970, 704, 26-35. (From: Urology 
Section, Veterans Administration Hospital, 
and the Department of Surgery, University 
of Wisconsin School of Medicine, Madison, 


Wisc.) 


The most reliable method to determine renal 
clearance of an exogenous substance is by a con- 
tinous infusion technique. Single injection methods 
have been devised but, while more convenient, do 
not overcome the inaccuracies due to distribution of 
the single injection. Continuous infusion techniques 
have, in the past, required multiple measurements 
and adjustments to assure a steady state plasma 
concentration. 

The authors describe a catheter-free clearance 
method utilizing external monitoring of radioactivity 
to assure constant plasma concentration. The prin- 
ciple of this new technique is to measure the amount 
of diodrast labeled with I! that must be intrave- 
nously infused to keep the plasma concentration con- 
stant. From these determinations the renal clearance 
can be calculated. Adjustment of the amount of 
radiopharmaceutical infused is made automatically 
by technical innovations described in the article. 

This method of determining renal clearance rapidly 
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detects changes in renal function, is more accurate 
than a single injection technique, and avoids the use 
of a catheter for urine collection.—/. Everette Tames, 
Fr., M D. 


RopriGuEz-ANTUNEZ, ANTONIO, GILL, WiL- 
FRID M., JR., and EcrEsroN, Тномаѕ A, 
Assessment of function in the transplanted 
kidney with “I hippuran. ў. Urol., May, 
1970, 703, 574-576. (From: Department of 
Radiation Therapy and Nuclear Medicine, 
The Cleveland Clinic Foundation, Cleveland, 


Ohio.) 


In post transplantation assessment of kidney 
function, 3 procedures are utilized by the authors: 
scintigraphy; T; blood clearance; and renography. 
I! hippuran (30-50 ис) is employed as the radio- 
pharmaceutical. 

The scintigraphic image is useful in determining 
kidney viability and to detect infarction but may be 
normal early in rejection. The T; blood clearance 
reflects blood flow and is the most sensitive test for 
renal rejection. Due to the incidence of false positives, 
the renogram was found to be of little value. 

Although the authors' experience with evaluation 
of renal transplants is considerable, they do not 
present the data upon which these observations are 
based.— 4. Everette Tames, Jr., M.D. 


Hate, J. E., and WHITEHOUSE, С. Н. Spon- 
taneous extravasation of urine during emer- 
gency intravenous pyelography. Brit. 7. 
Surg., April, 1970, 57, 302-306. (From: 
Westminster Hospital, London, England.) 


Spontaneous extravasation of contrast medium 
from the pelvicalyceal system into the renal sinus 
and beyond was observed in 4 patients with ureteric 
colic—apparently a spontaneous "back-flow" due to 
sudden increase in intrapelvic pressure causing 
minute tears of the calyceal fornix during ureteric 
colic. Complications are rare and no treatment is re- 
quired, thus making it important to distinguish this 
from true rupture of the renal pelvis or ureter which 
may present as an acute abdomen and require sur- 
gical treatment. 

For the diagnosis of spontaneous extravasation it 
is essential that there be no history of trauma, uret- 
eric instrumentation, recent surgery or abdominal 
compression (extravasation occurs in about 27 per 
cent of cases of intravenous urography with com- 
pression, but usually, only after tight compression 
for 20 minutes or longer). Destructive renal lesions 
are likely to cause true rupture and therefore spon- 
taneous extravasation cannot be diagnosed if there 
is evidence of such a lesion. 

The density in spontaneous extravasation is usu- 
ally pericalyceal, but occasionally may spread into 
the perirenal fat and even downwards into the retro- 
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peritoneal space. The ureter is usually well demon- 
strated. The extravasated contrast material is rapidly 
absorbed by lymphatics, and therefore transient. In 
contrast, following true rupture, radiologic appear- 
ances remain unchanged for longer periods and are 
reproduced on serial roentgenograms. It is therefore 
advisable to repeat the examination after a few days. 
— Lois Cowan Collins, M.D. 


HOLLENBERG, Norman K., Apams, DouG.ass 
F., Окем, DoNarp E., ABRAMS, HERBERT L., 
and MERRILL, JOHN P. Acute renal failure 
due to nephrotoxins: renal hemodynamic and 
angiographic studies in man. New England 
Ӯ. Med., June, 1970, 282, 1329-1334. 
(Address: Dr. Hollenberg, Peter Bent Brig- 
ham Hospital, 721 Huntington Avenue, 


Boston, Massachusetts 02115.) 


The mechanism of sustained oliguria and azotemia 
in patients with acute renal failure has not been 
conclusively established. 

Seven patients with nephrotoxin-induced acute 
renal failure showed renal hemodynamic and angio- 
graphic abnormalities identical to those found in 
patients with acute failure due to shock and hemol- 
ysis, suggesting a pathogenetic final common path- 
way involving undefined mediators that induce 
preglomerular vasoconstriction. 

These abnormalities include the absence of recog- 
nizable cortical arterial vessels and the cortical 
nephrogram, delayed transit of contrast material 
through the kidney, and disappearance of the cortical 
flow component of xenon washout from the kidney.— 


Lois Cowan Collins, M.D. 


SKELETAL SYSTEM 
Hoover, Garen H., Frarr, Aprian E., and 
Weiss, Mapce W. The hand and Apert’s 
syndrome. 7. Bone < Joint Surg., July, 1970, 
52-4, 878-895. (From: Division of Hand 
Surgery, Department of Orthopedic Surgery, 
University of Iowa, Iowa City, Iowa.) 


This comprehensive article illustrates and de- 
scribes the group of anomalies constituting Apert's 
syndrome (acrocephalosyndactyly). 

The hand changes in 20 patients with Apert's 
syndrome, consisting of syndactyly, radially devi- 
ated, shortened thumbs, partial separation of the 
little fingers, varying degrees of limitation of motion 
at the metacarpal-phalangeal joints, and synonychia, 
are discussed in detail. 

The authors suggest surgical principles designed 
to restore maximum function of the hands.—foAn 


Н. Harris, M.D. 


Cremin, B. J., and Jarrerr, J. Diastrophic 
dwarfism. Australasian Radiol., Feb., 1970, 
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гр, 84-87. (From: Department of Radi- 
ology, Red Cross War Memorial Children's 
Hospital, Cape Town, South Africa.) 


The authors report a case of diastrophic dwarfism 
first studied roentgenographically at 5 months of age. 

Marked sloping of the anterior cranial fossa, 
thoracic spine scoliosis, bilateral hip dislocation, ex- 
pansion of the proximal humeri, femora, anterior 
rib ends, equino-varus deformity of the feet, and 
dislocated radial heads represent the major findings 
in this patient. 

The stated salient features of the syndrome are 
scoliosis, dislocations, clubbed feet, short limbs, and 
ear deformities. 

A differential diagnosis includes arthrogryposis 
multiplex congenita, Morquio's disease, achondro- 
plasia, and metatropic dwarfism.—Victor С. Mikity, 
M.D. 


Сорта, S., and Cuaw ta, S. Iliac horns with 
arthrodysplasia and dystrophy of the nails— 
Fong’s lesion. Indian J. Radiol, Nov., 
1969, 23, 209-214. (From: Department of 
Radiology, Lady Hardinge Medical College 
and Hospital, New Delhi-1, India.) 


The authors report iliac horns with arthrodysplasia 
and dystrophy of the nails (Fong's lesion) in a 26 
year old mother and her neonate and also review the 
literature. The neonate showed marked genu re- 
curvatum, limited extension at the elbows and 
onychodysplasia affecting only the hands. Roent- 
genograms of the infant's pelvis showed iliac horns. 

The most constant deformity in the syndrome is 
the abnormality of the thumb nails varying from 
cracks and ridges to complete absence. The nail 
dystrophy is associated with various combinations 
of elbow, pelvis and knee dysplasias. The knee dys- 
plasia is seen in 8o per cent of published cases, elbow 
and pelvis dysplasias in 58 per cent and 30 per cent, 
respectively. 

'The genetic importance of the nail-patella syn- 
drome derives from the linkage between the nail- 
patella locus and the ABO blood group locus both 
being situated on the same chromosome. The mode 
of transmission is autosomal dominant. 

Although patients with the syndrome are con- 
scious of an abnormality, most go through a normal 
life span without gross physical disability.—Lione/ 


IF. Young, M.D. 


Sana, M. M., and BHarpway, О. P. Hereditary 
onycho-osteodysplasia (Fong's lesion). Zn- 
dian F. Radiol., Nov., 1969, 23, 199-205. 
(From: Department of Radiology, Maulana 
Azad Medical College and Associated Irwin 
and Pant Hospitals, New Delhi, India.) 


The authors report 3 cases and review the liter- 
ature. They mention the original 3 cardinal features 
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of the syndrome consisting of malformation of the 
nails, hypoplasia or total absence of the patella and 
deformities with impaired function of the elbow. 
Fong's contribution of the fourth feature "iliac 
horns" emphasizes the current recognition of a 
tetrad of features. Multiple other associated findings 
have also been described. 

The authors question the validity of the incidence 
of components of the tetrad as reported by Duncan 
and Souter (1963). By restricting the series as re- 
viewed by those authors to include only patients who 
were examined clinically and radiologically, the dys- 
plasia incidence in a total of 120 patients was found 
to be: nails 97 per cent, knee 93 per cent, elbow 68 
per cent and pelvis 66 per cent. 

The authors describe the types of defects seen in 
the nail. The radiologic findings were in the pelvis: 
steep descent of iliac crest, prominence of the an- 
terior superior iliac spine and deepening of the supra- 
acetabular notch; in the knee: prominent medical 
condyles, small or absent patellae; and in the elbow: 
prominent medical epicondyles with increased val- 
gus. All had nail defects and pelvic dysplasia, while 
2 of the 3 cases had knee and elbow dysplasias.— 
Lionel W. Young, M.D. 


RADIOISOTOPES 


MIRALDI, FLORO, and DICHIRO, GIOVANNI. 
Tomographic techniques in radioisotope 
imaging with a proposal of a new device: the 
tomoscanner. Radiology, March, 1970, 94, 
513-520. (Address: Floro Miraldi, Sc.D., 
Division of Biomedical Engineering, Case 
Western Reserve University, University 
Circle, Cleveland, Ohio 44106.) 


The many methods of section scanning now in 
use may be grouped into 3 scanning procedures de- 
pending on whether the collimator is (a) inclined to 
the plane of interest, (b) in the plane of interest, or 
(c) of the focusing type. Actually, the latter 2 pro- 
cedures are special cases of the first. In the present 
study, both the general method of collimators in- 
clined to the plane of interest and the special case of 
focusing collimators are analyzed. This has led 
directly to the development of a new method. 


ў 
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In the case of the inclined collimator, a computer 
program was written to obtain the response of a 
single tapered channel system to a point source in 
air in terms of characteristic collimator parameters. 
The results of the calculations indicated that the 
depth resolution distance is least for small angles of 
inclination to the plane of interest and increases as 
the inclination angle increases. These results to- 
gether with the physical characteristics of these 
systems indicate that there must be 2 or more col- 
limators to work effectively. Their best use is ob- 
tained by time-delay summation methods to define 
the plane of interest. Finally, their depth resolution 
for a given plane can be controlled by collimator 
design but, once chosen, the resolution distance in. 
creases with depth. 

The special case of the focused collimator system 
was also analyzed by a computer program which 
summed the response of each individual channel in 
the collimator. The results clearly show the decrease 
in resolution distance as one adds more lateral 
channels at smaller inclination angles and predicts 
the best tomographic results with the larger focused 
collimators. The disadvantage of this procedure is 
that a separate scan has to be made for each plane of 
interest. However, this limitation may be removed 
by additional use of the Anger camera system to 
produce a scan in which by time delay summation 
one can select a plane of interest. However, like all 
focused collimator systems, the resolution distance 
increases with distance from the collimator face. The 
inclined focused collimator was also analyzed by 
computer techniques which predicted large changes 
in resolution with depth of the plane of interest with 
increased sensitivity due to the exposure of more de- 
tector area. 

A new system, the Tomoscanner, incorporates a 
multiplane focused slit geometry collimator and 
revised scanning procedure along with an electronic 
means for adding certain slit responses to view dif- 
ferent layers as desired. It can also be designed to 
have optimal resolution for each of a number of 
planes of interest, and by electronic summation 
techniques can visuilize any layer of interest with- 
out the need for a rescan. A prototype of this type of 
scanner is described.—L. Н. Dieterman, Ph.D. 
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Res-O-Mat™ Free Thyroxine 
(FT4) Index — 

easiest way to a more 
reliable determination 

of thyroid function 


The Res-O-Mat FT4 Index comes closest to being 
the most reliable assessment of thyroid function 
with the easiest procedure. The combined use 

of Mallinckrodt's Res-O-Mat T3 and Res-O-Mat 
T4 Tests gives an FT4 Index that compensates 

for conditions of pregnancy, estrogen medication, 
and other factors affecting this measurement. 


Itis so much easier and time-saving 
because the Res-O-Mat T3 and T4 strips simplify 
procedures. In the T3 measurement the strip 
eliminates all pipetting except initial transfer of 
serum to the vial. There is no washing, no critical 
temperature control, and the T4 procedure 
requires no evaporation or ice bath. There are 
fewer counting steps. Merely rotate the vials, 
remove the strips, and count the serum directly. 

The Res-O-Mat FT4 Index is the ratio of 
Res-O-Mat T4 and T3 values. The FT4 index has 
been shown to have a high degree of correlation 
with the blood level of free thyroxine.* And 
this simple Res-O-Mat FT4 method makes this 
determination a routine laboratory procedure. 

Send for complete information on the 
Res-O-Mat FT4 Index, or contact your 
Mallinckrodt sales representative. 


*F. Clark and D. B. Horn, Journal of Clinical 
Endocrinology, 25:39-45, Jan. 1965. 
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dense prolonged nephrograms facilitate tomography 
physiologic action without distortion 


reduces need for retrograde urography with its 
inherent dangers 


kidneys, pelves, ureters, and bladder usually seen on 
same film 


= permits nephrotomography, urography, and 


PRECAUTIONS 


Before a contrast medium is injected, the patient should be 
questioned for a history of allergy. Although a history of allergy 
may imply a greater than usual risk, it does not arbitrarily 
contraindicate the use of the medium. Premedication with 
antihistamines to avoid or minimize possible allergic reactions may 
be considered. Benadryl? (brand of diphenhydramine hydrochloride) 


however, may cause precipitation when mixed with Hypaque sodium. 


The intravenous injection of C.5 ml. to 1 ml. of the contrast 
medium approximately 15 minutes prior to infusion of the ful! dose 
is frequently used in an effort to detect patient sensitivity. The 
absence of a reaction to this test dose is not entirely reliable for 
predicting the patient's response to the full diagnostic dose. 
Severe reactions, including fatalities, have occurred with a test 
dose as well as with larger doses. Adequate facilities for treating 
severe reactions should be available. 

Caution is advised in patients with severe cardiovascular disease 
and in patients with a history of bronchial asthma or other allergic 
manifestations or of sensitivity to iodine. 

Contrast media have been shown to promote the phenomenon of 
sickling in individuals who are homozygous for sickle cell disease 
when the material is injected intravenously or intraarterially. 

In myelomatosis, urography should only be performed with 
caution. If a weak protein-binding agent such as a diatrizoate is 
used for the procedure it is essential to omit preparatory 
dehydration, administer fluids, and attempt to alkalinize the urine. 

The results of PBI and RAI uptake studies, which depend on 
iodine estimations, will not reflect thyroid function for up to 16 
days following administration of iodinated urographic media. 
However, function tests not depending on iodine estimations, e.g., 
T; resin uptake or direct thyroxine assays, are not affected. 

Immediate adverse reactions to drip infusion pyelography have 
not been reported to occur at a higher frequency or greater 
severity than with routine excretory urography. However, sequelae 
of this procedure are possible some hours after the examination. 
Drip infusion pyelography imposes not only a sudden osmotic load, 
but also may present as much as 160 meq. of sodium (3.7 Gm.) to 
patients with established, decreased glomerular filtration and renal 
tubular damage. In addition, these patients may also have 
coexisting or associated cardiovascular disease. Therefore, the 
possibility of the development of congestive heart failure hours 
after the procedure should be considered. 

Because of the possibility of inducing temporary suppression of 
urine, it is wise to allow an interval of at least 48 hours to pass 
before repeating drip infusion pyelography in patients with 
unilateral or bilateral reduction of normal renal function. 

Preparatory dehydration or abdominal compression may not 
be necessary in infusion pyelography. In infants and young 
children and in azotemic patients, especially those with oliguria, 
dehydration is considered dangerous. 


ADVERSE REACTIONS 
Reactions accompanying the use of contrast media may vary 


cystourethrography with one infusion 


m may be the only (excretory) method of achieving 
diagnostic contrast in the azotemic patient 


= dehydration and compression not always essential 


= 300 ml. dose usually as well tolerated as the 
conventional dose for intravenous urography .. . 
no significant changes in BUN reported after use in 
patients with impaired renal function 


directly with the concentration of the substance, the amount used, 
the technique used, and the underlying pathology. 

Adverse reactions, usually of a minor nature, have occurred in 
10-14 per cent of patients who have received Hypaque 
intravenously. Reactions due to technique include hematomas and 
ecchymoses following extravasation from the vein, and pyrogenic 
reactions, Hemodynamic reactions include vasodilatation with 
flushing, hypotension and, rarely, vein cramp or thrombophlebitis. 
Serious cardiovascular reactions include rare cases of cardiac 
arrhythmias (e.g., ventricular fibrillation), shock, and cardiac 
arrest. Transient proteinuria may occur occasionally following the 
injection of radiopaques and, rarely, oliguria and anuria (renal 
shutdown) have been reported as a secondary effect of a 
hypotensive reaction. Allergic reactions include asthmatic attacks, 
nasal and conjunctival symptoms, dermal reactions such as 
urticaria and, rarely, anaphylactic shock, sometimes with fatal 
outcome. Severe reactions may also be manifested by signs and 
symptoms relating to the respiratory system (dyspnea, cyanosis, 
pulmonary or laryngeal edema), or to the nervous system 
(restlessness, confusion, or convulsions). Other reactions include 
nausea, vomiting, excessive salivation, anxiety, headache, and 
dizziness. Infrequently, ''iodism'' (salivary gland swelling) from 
organic compounds appears two days after exposure and subsides 
by the sixth day. 

DOSAGE AND ADMIMISTRATION 


The recommended dose is calculated on the basis of 2 ml. of 
Hypaque sodium 25 per cent per pound of body weight. The 
average dose of the solution for adults is 300 ml.; for optimum 
results, a minimum dose of 250 ml. should be used. A maximum 
dose of 400 ml. is generally sufficient for the largest of subjects. 
The solution is administered intravenously through an 18-gauge 
needle over a period of three to ten minutes. Pyelographic films 
are taken at 10, 20, and 30 minutes from the beginning of the 
infusion. Early 2, 3, 4, and 5 minute films are obtained when 
indicated for the evaluation of hypertension. Nephrotomographic 
sections are best taken just at the end of the infusion, and voiding 
cystourethrograms when desired are usually made at 30 minutes. 


HOW SUPPLIED 
Bottles of 300 ml., with and without an intravenous infusion set. 


PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


Winthrop 


WINTHROP LABORATORIES, NEW YORK, N.Y. 10016 
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Lung scanning? 


All macroaggregated serum albumins 
are not the same. Macroscan-131 


offers all 5 of these benefits: · 


* Uniformity of particle size distribution 


Minimal free iodide 


Macroscan-131 is aseptically prepared and non-. 


pyrogenic. It is ready to use and should not be 
heated prior to use. 


INDICATIONS: For scintillation scanning of the 
lungs to evaluate total, unilateral, and regional 
arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 








Superior manufacturing technique (supernatant i is removed. 
in the manufacturing process) ; 


Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


to pulmonary blood flow. The possibility of an 


" immunologieal-response to albumin should be 


kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be made. Without 
delay to avoid possible clot formation. 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient safety and validity of 
data. The thyroid gland should be protected by 
prophylactic administration of concentrated io- 
dide solution. Urticaria and acute 

cor pulmonate, possibly related to C) 
the drug, have occurred. 009249 : 


MAC ROSCAN-1 31 AGGREGATED RADIO-IODINATED (I) ALBUMIN (HUMAN) 


Each milliliter contains 1 to 3 mg. aggregated human serum albumin labeled with iodine 131, with benzyl alcohol, 0.9%, as preservative. Ra- 
dioactivity is usually between 800 and 1300 microcuries per mi. on first day of shipment. For full prescribing information,’ see package insert. 


ABBOTT LABORATORIES North Chicago, Illinois 60064 
World’s Leading Supplier of Radio-Pharmaceuticals 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


AECL's Cobalt 60 Teletherapy 
Units—A world-wide reputation 
of outstanding performance 
and dependability. 


\ А ч с А 
ө Atomic Energy of Canada Limited ө Commercial Products 


Р.О. Box 93 · Ottawa: Canada 
Telephone 613/836-2790 * Cable 'Nemota' * Telex 013-462 
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MPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


31 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere іп the United States . . . and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 

we Offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Prices. 


DONALD McELROY INC. 
9573 William Street 
Rosemont, Illinois 60018 


Please send me COMPLAN TODAY. 





NAME - 











ADDRESS _ 





CITY 
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DEFINITIVE 
ADVICE 


on a complex 
therapeutic 
problem! 


New 4th Edition! CANCER: Diagnosis, 
Treatment, and Prognosis. By Lauren V. 
Ackerman, M.D., and Juan A, del Regato, 
M.D. Internationally recognized as the de- 
finitive work on clinical oncology, this new 
4th edition offers up-to-date information on 
anatomy, incidence, pathology, clinical be- 
havior, diagnosis, treatment, and follow-up. 
This convenient one-volume source empha- 
sizes recent advances in diagnostic methods 
and therapeutic procedures. Nearly 800 clin- 
ically pertinent illustrations and a compre- 
hensive bibliography contribute to the useful- 
ness of this authoritative reference. October, 
1970. Approx. 1024 pages, 7” x 10”, 788 illustrations 
and 4 color plates. About $35.00. 


A New Book! THE IMMUNOLOGY OF 
MALIGNANT DISEASE. By Jules E. 
Harris, M.D., F.R.C.P(C), F.A.C.P.; and 
Joseph G. Sinkovics, M.D., F.A.C.D. Clearly 
oriented to clinical practice, this useful intro- 
duction describes in detail the normal human 
immune response and its reaction to malig- 
nant disease. It then discusses cancer chemo- 
therapy and its immunosuppressive effects, 
and concludes with immunotherapeutic meth- 
ods in treatment of specific human cancers. 
September, 1970. 251 pages plus FM I-X, 634" x 934", 
9 illustrations. Price, $15.00. 
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Siemens 


Mimer III for neuroradiology. Precise manual control 
for faster positioning and greater safety. 





Neuroradiology demands apparatus 
which responds easily and quickly to the 
radiologist s manipulations. 

Now Siemens presents just such a 
system: the Mimer III, with RCT-2 motor 
chair by Elema-Schonander. 

The Mimer Ill and RCT-2 form a 
universal fluoroscopic and radiographic 
system for all types of cerebral and 
spinal studies. The Mimer III system is 
especially useful for pneumoencepha- 
lography and ventriculography, 
as well as for examinations 
of cervical spine and joints. 
Accessories adapt the 
system to the demands of 
myelography and 
cerebral angiography. 
And the image-intensifier 
TV system facilitates all 
these techniques. Mimer III 
is perfectly balanced and pivoted 
for direct manual control. As a result 
adjustments are safer, faster and more 
precise than with motorized systems. 

The Mimer 115 direct, light-beam 
previewing of the areas and tomographic 
planes to be exposed facilitates 
positioning. Open construction also 
permits unimpeded access to the patient 
in an exceptionally wide variety of 
positions. 

For skull examinations, the patient 













may be positioned sitting or supine, 

in AP or PA projection. Cassette 
positioning can be varied to achieve the 
desired degree of magnification. 

Since patient positioning is so critical 
in these techniques, the RCT-2 motor 
chair has been especially designed in 
conjunction with the Mimer III to 
increase the versatility of the system. 
The RCT-2 motor chair can be 
adjusted vertically, can move 

the patient longitudinally and 

laterally, and can tilt the 
patient through a complete 
forward or backward 

revolution. The back- 
rest is equipped with a 

special door for lumbar 

puncture. The firm 
patient-fastening system 
of the RCT-2 motor chair 
allows the patient to be 
maneuvered into any position without 
withdrawing the needles. A radiolucent 
backrest converts the chair into a table 
for myelography. 

For more information on Mimer III 
or any Siemens/Elema Schonander 
X-ray equipment, get in touch with 
your nearest Siemens representative. 
Or contact Robert MacKinnon, 

Siemens Corporation, 186 Wood Ave. So., 
Iselin, N.J. 08830. (201) 494-1000. 


athology of irradiation 


edited by 





V 
CHARLES C. BERDJIS, M.D. д 
ATI) 


Colonel, Medical Corps, U.S. Army; 
Armed Forces Institute of Pathology 


Ina highly definitive way, this 
handbook provides information 
on mammalian radiation, 
including man, and discusses f 
the physiopathologic problems 
with respect to human 
extrapolation. It attempts 

to correlate the structural, 
ultrastructural features of tissue 
reaction to irradiation with its clinical, 
biophysiological, genetic and 
functional aspects manifested during 
and after irradiation. 


1970/722 pp./361 figs./$49.50 


Williams & Wilkins 


Four twenty-eight East Preston Street. Baltimore, Maryland 21202 





CHESTOMAT 


FILM CHANGER SYSTEMS 
For Chest Radiography 








THE NEW CHESTOMAT SYSTEMS 
COMPLETE WITH AUTOMATIC DEVELOPING UNIT 


There are several combinations for 
all types of thoracic radiography. 
CHESTOMAT Systems make 


k easier, save time 
SCHICK your work easier, save 

and money. See your dealer 
X-RAY for more details, or 

writeto... 


SCHICK X-RAY CO., INC. 
415 Green Bay Road . Wilmette, Illinois 60091 
Phone (312) 256-4700 
*See the CHESTOMAT SYSTEMS at booths 62 & 63 during the RSNA Meeting. 
Palmer House, Chicago, November 29 through December 4, 1970 


Maxiray takes the heat off 
extended procedure schedules 


GE Maxiray 75, high-thermal x-ray tube, 
takes the "heat" big power generators 
turn-on during high-energy procedures 
and extended radiographic schedules. 


Helps your entire system perform up to 
its built-in potential during rapid-film 
radiography, image intensification, spot- 
filming and high volume radiography. 


One reason: Maxiray’s exclusive com- 
posite Polyrhenium™ anode with 300,000 
heat-unit storage capacity .. higher than 
any other 75 mm diameter anode. And, 
anode cooling rates are 50% greater 
than conventional tubes; a maximum of 
60,000 heat-units per minute. Maxiray’s 
exclusive Polyrhenium process, and 125% 


greater thickness, contribute more per- 
formance stability at high kVp, a lower 
rate of radiation fall-off and longer tube life. 


A new oil-air heat exchanger casing, used 
with Maxiray, matches the tube rate of 
60,000 heat-units per minute and has a 
1,250,000 heat-unit storage capacity. 


Maxiray mounts on the new GE Model 
48-4 tube hanger, in the Telegem™ 
System, under any GE Monitrol or 
catheterization table. 


Maxiray can “take the heat” on any- 
body's terms. Ask your GE representative 
about Maxiray performance. General 
Electric, Medical Systems Department, 
Milwaukee, Wisconsin 53201. 





GENERAL ($4) ELECTRIC 








Desperate authors, stuck with 700 copies of their 
unique radiology quiz book, will sell them at 30% dis- 
count, we pay postage. 


CASE OF THE DAY by Felson and Wiot. Many fine old 
jokes. Makes a great Hanukah present. Send check for 
$6.00 to Department of Radiology, Cincinnati General 
Hospital. 








A PROMISE FROM THE X-RAY DIVISION OF 
HANLEY MEDICAL EQUIPMENT COMPANY 


If you will write for our brochure on X-ray cabinets, 


we feel reasonably sure you will purchase. 
LOW PRICE & TOP QUALITY IS THE REASON. 
AMERICA’S LARGEST DISTRIBUTOR OF X-RAY CABINETS. 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand 


X-ray Division St. Louis, Mo. 63111 





Your 
Heart Fund 
Fights 


HEART ATTACK 
STROKE 


HIGH BLOOD 
PRESSURE 


INBORN HEART 
DEFECTS 
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TELEPAQUE* 
brand of IOPANOIC ACID,USP 


for precise oral cholecystography 
and cholangiography 


CONTRAINDICATIONS 


Advanced hepatorenal disease or severe impair- 
ment of renal function, severe gastrointestinal dis- 
orders that prevent absorption, and in some 
patients sensitive to iodine compounds. 


PRECAUTIONS 


Severe, advanced liver disease may interfere 
with metabolism of the radiopaque medium, and 
therefore, a greater amount of unchanged Tele- 
paque will be diverted for renal excretion, increas- 
ing the load on the kidneys. Although renal 
difficulty has rarely been attributed to Telepaque, 
renal function in patients with severe, advanced 
liver disease should be assessed before cholecys- 
tography, and renal output and hepatic function 
should be observed for a few days after the pro- 
cedure. 

Patients with preexisting renal disease should 
not receive high doses of cholecystographic media. 
Possible renal irritation in susceptible individuals 
could result in reflex vascular spasm with partial 
or complete renal shutdown. 

Caution is advised in patients with coronary dis- 
orders, especially those with recent symptoms of 
coronary artery disease. Blood pressure should be 
observed after administration of cholecystographic 
media to these patients. 

Elevation of protein-bound iodine for several 
months and false positive urine albumin tests (for 
three days) may occur after ingestion of iodine- 
containing cholecystographic media. 


ADVERSE REACTIONS 


Most reactions are mild and transitory; a very 
low incidence of serious side effects has been at- 
tributed to Telepaque. Most frequently reported 
have been mild and transitory nausea, vomiting, 
cramps, and diarrhea (usually occurring as a few 
loose stools). Frank diarrhea and cramps have 
been noted in only a small number of patients, and 
severe diarrhea with prostration is rare. 

A mild stinging sensation during urination may 
occur, and rarely, skin and mucous membrane re- 
actions (e.g., skin rash, urticaria, pruritus, and 
flushing). One case of thrombocytopenia has been 
reported in a patient with a history of conjunctival 
hemorrhages. Miscellaneous subjective complaints 
are dryness of the throat, burning on swallowing, 
heartburn, sore throat, dizziness, and headache. 


DOSAGE AND ADMINISTRATION 
Adult Dosage 


The standard adult dose of 3 Gm. (six tablets) 
is usually ingested with water in the evening after 
a fat-free dinner, about 14 hours before the 
cholecystography. In some instances, double doses 
of 6 Gm. (12 tablets) may be ingested, e.g., for 
duct visualization or for some repeat examinations 
made over 7 days later. Many radiologists prefer 
that the patient take a laxative (e.g., castor oil) 
about four to six hours before ingesting Telepaque. 
(See also Repeat Examination.) 


HOW SUPPLIED 


Tablets cf 500 mg., envelopes of 6 tablets 
(3 Gm., the standard adult dose) in boxes of 5 and 
25 envelopes; also bottles of 500 tablets with dis- 
pensing envelopes. 


Write for illustrated booklet on Telepaque. 


, _— 
Winthrop 
Winthrop Laboratories 
New York, N.Y. 10016 


FATIENT DOSES 
OF 
TELEPAQUE" 


brand of IOPANOIC ACID,USP 


ADMINSTERED 
TO DATE 


TELEPAQUE is the most widely used cholecystographic agent. Its properties 
are better known than those of any other such agent. So great is the amount 
of clinical experience obtained to date with TELEPAQUE, the physician 
knows he can rely on it for an accurate diagnostic examination. Likewise, he 
knows that TELEPAQUE has a unique record of excellent tolerance—and 
that, with it, troublesome side effects are uncommon; those that occur are 
usually mild and transient. Because of diagnostic dependability and excep- 
tional patient tolerance, TELEPAQUE is the preferred oral contrast agent 
for cholecystography. 


Winthrop 
WINTHROP LABORATORIES 


NEW YORK, N.Y. 10016 
PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 





For Brief Summary of Prescribing Information see adjacent page. 1411M 





Don't buy Nuclear Instruments — invest in them! 
The Abbott Modular Concept lets you do just that. 


Tre Abbott Modular Concept is an ideal 
way to utilize nuclear instruments. With 

a minimum investment, you get the LOGIC™ 
111A. This is an integrated Spectrometer 
and Well Counter in a single package. Б 
As your investment pays for itself, you 
can add other components to your basic 
unit. Thus, with the Abbott Modular 
Concept, you get the capability you need 
today—with the option to add on as your 
needs grow. And 
because these 
units employ 
advanced tech- 


3 nology, you 
سے‎ don’t have to 


be concerned about 
obsolescence. You are get- 
ting tomorrow’s Nuclear Instruments today. 














ш‏ و 


When you're ready to do in 
vivo studies such as thyroid 
uptakes, you can add an 
External Probe, Collimators, 
and the Mechanical Medical 
Stand. What's more, this 
total system actually costs 
you thousands of dollars less than 

any competitive hardware. 





Medical 
Stand | 








mel As your needs continue 


to grow, you can add an 

External Well to run 

cC | in vitro studies with high 

energy nuclides. Only the 

Abbott Modular Concept 

offers you this à 
flexibility and 
economy. и 






TM—Trademark 003191 


The Full-Line Nuclear Medical Instrument Company 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 60064 
Nuclear Instruments You Can Count On 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


PRINCIPLES OF SOUND CONSTRUCTION 





Dodecahedron 


To a mathematician or engineer this shape is beautiful . . . because its design IS based on 
principles of sound construction. Function is foremost. Non-essential frills are eliminated. 


So too with Continental X-ray products. We always strive to produce the best engineered 
equipment in the field. We are interested in sound construction rather than just surface 
appearance. And we have never compromised on a component or a design merely to 
maintain a low price. 


that has the confidence to back up its products with a full AM | (| 


Maybe that's why we're the only X-ray equipment manufacturer итини ү! | 
five year guarantee. 2< lı mul | 


Х-ВАҮ СОВРОВАТ!ОМ 


1536 North Clybourn Avenue, Chicago, Illinois 60610, U.S.A. (312) 642-3711 


ALABAMA 


Birmingham 205-663-3140 
ARIZONA 

Phoenix 602-252-5891 
Phoenix 602-258-3791 
ARKANSAS 

Little Rock 501-374-8271 
CALIFORNIA 

Fresno 203-628-9253 

Los Angeles 


Metropolitan 213-245-6481 
Valley Area 213-787-0535 


San Diego 714-461-2586 


San Francisco 415-583-3889 


COLORADO 

Denver 303-534-7047 
CONNECTICUT 
Hartford 203-522-6506 
FLORIDA 
Jacksonville 904-733-7701 
Miami 305-374-5562 
Miami 305-444-5757 
GEORGIA 

Atlanta 404-873-1251 
Hi AW A H 

Honolulu 562-188 
ILLINOIS 

o. 312-678-3690 
INE 


Indianapolis 317-293-4802 


KANSAS 


Kansas City 816-561-1801 

KENTUCKY 

Louisville 502-458-7552 

LOUISIANA 

New Orleans 504-888-3175 

MARYLAND 

Baltimore 301-646-2000 

MASSACHUSETTS 

d 617-848-4140 

MIC СА М 

rade 313-931-1880 

MINNESOTA 

Minneapolis 612-333-5421 

MISSOURI 

Kansas City 816-561-1801 

NEBRASKA 

Omaha 402-342-7440 

NEW HAMPSHIRE 

Boston 617-848-4140 

NEW JERSEY 

New York 212-255-3700 

NEW MEXICO 

Albuquerque 505-344-8504 

NEW YORK 

Metropolitan & L. |. 
212-255-3700 

Syracuse 315-539-2255 


NORTH CAROLINA 
Charlotte 704-535-2772 
OHIO 

Cincinnati 513-791-8282 
Cleveland 216-442-7830 
Dayton 513-293-7083 
OKLAHOMA 

Oklahoma City 405-524-7149 
PENNSYLVANIA 
Philadelphia 215-329-5142 
Pittsburgh 412-864-0903 
Scranton 717-346-3188 
RHODE ISLAND 

Boston 617-848-4140 
SOUTH CAROLINA 
Charleston 803-884-7275 


TENNESSEE 


Nashville 615-244-2822 


AGFA-GEVAE 





TEXAS 

Dallas 214-638-! 
Houston 713-74 
San Antonio 51: 
UTAH 

Salt Lake City 8 
VIRGINIA 
Norfolk 713-499 
WASHINGTON 
Seattle 206-622. 
WEST VIRGINI 
Pittsburgh 412-1 
WISCONSIN 
Milwaukee 414- 


GEVAERT) 





You've seen our ads 


pae - ...the ones describing 


WW ( our complete line of 
A DT " ч 
wi X-Ray Film, Chemistry, 


Leg LiF 
ч e and Accessories... 
= К and those that boldly 
ae he" stated that our products 
+ ге y are of the highest 
ae MEL Е quality, second to none 
... With full technical 
ae back-up, of course! 


But we have been remiss 
v in telling you one important 
point... where to call 


for more information. 


LOW X-RAY CORPORATION 4 Xt 
161 Sixth Avenue, New York, New York 10013 L C 


(Exclusive Distributor of Agfa-Gevaert Medical X-Ray Products) 








33/3% or more of the average 
X-ray Department’s caseload 
can now be handled in a single 
9'x 11тоот. 














(And the new Picker Automatic 
Chestfilmer System also 
guarantees exceptional savings 
in time and money while 
dramatically improving 
chestfilm quality.) 





This exciting new Picker Automatic 
Chestfilmer System—the only 
complete system—is the most rapid, 
least expensive way to do chest 
radiography. This totally new system 
can handle more patients in less time 
with the least experienced operating 
personnel, with a minimal possibility 
of error, and with a need for so little 
space—while also improving the 
yield of diagnostic information. 


This new system permits the centralization of all 
chest work (typically s or more of the usual 
caseload) in a single small room thereby freeing 
other equipment in other rooms for other jobs. This 
approach is perfectly practical for any institution 
with three or more x-ray rooms; it allows the 
processing of more patients more rapidly at 
significantly lower costs than ever before possible. 
And it also releases more experienced 
technologists for more challenging procedures. 





How can the Picker Automatic Chestfilmer System 
accomplish all this? First, the time required for 
loading, unloading, and transporting cassettes is 
eliminated: the cassettes are gone. Instead, the 
technologist loads a light-tight ‘‘feed magazine" 
with up to 125 conventional 14” x 17” x-ray films 
just as they come from the box. Then the feed 
magazine is simply attached to the exposure 
module which is automatically servo-aligned to the 
x-ray tube to simplify and accelerate patient 
positioning. With the insertion of the patient's 1.0. 
card the film moves automatically from the feed 
magazine to the exposure chamber. The operator 
makes the exposure and simultaneously the 
patient’s identification information is imprinted 
directly onto the film. After the exposure, the film 
moves into an automatic film processor which then 
yields a dry, ready-to-read radiograph. 


Time lapse for the entire process from exposure 
to dry film? Less than 2 minutes. 


Quality of film? Consistently improved 
radiographic detail results from a vacuum system 
that enforces intimacy of screen/film contact. 
Result: detail sharpness superior to that achieved 
with the newest and best of the conventional 
cassettes. 


Does it really work? A typical comment about this 
system from a Chief Radiologist of a 1200 bed 
hospital: ‘‘... we used to leave a stack of unfilled 
requisitions for chest x-rays for the night staff, but 
now we are essentially finished by mid-afternoon,” 
Consider the saving of time and money. 


Finally: Virtually any institution with three or more 
x-ray rooms can more than justify this system 
economically and otherwise. Hospitals with as few 
as 300 beds can save enough money—and the time 
of valuable personnel—to make this an astute 
investment. But since such generalizations can't 
satisfy the needs of individual situations, we now 
offer two thoughts on how you might further 
evaluate the applicability of this new system to 
your institution: 
(1) Write for detailed information. 
(2) Invite our representative to make a detailed 
economic analysis of your current chest 
x-ray costs. 


Picker Medical Products Division, 595 Miner Road, 
Cleveland, Ohio 44143. 


PICKER 


The “single source responsibility" company. 





For prizewinning films, give FLEET?^ PHOSPHO*-SODA 
(the buffered laxative) prior to radiology. It’s gentle and 
thorough. Really gets the colon clean—a key to great pre- and 
postevacuation colon x-rays. And PHOSPHO-SODA 
i is virtually free from discomfort and irritation. Regular or 
flavored, it’s a great diagnostic aid! Warning: Do not use 
when nausea, vomiting or abdominal pain is present. 
Frequent or prolonged use of this preparation may result 
in dependence on laxatives. 


And when a large-volume enema is preferred, there’s 


FLEET^ BAGENEMA. Complete with liquid soap packet, 
prelubricated rectal tip, and large absorbent pad. The 
ultimate in convenience. Nothing to assemble. Nothing 
to clean. Just fill, hang, use and discard. Economical, too. 
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Lynchburg, Va. 24505 
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When something 


goes wrong in 


your x-ray department, 
whos going to fix ЇЇ? 


It may not have happened to you. Yet. But 
the possibility's there. And you get closer 
every time your department expands a little 
further—into therapy, into cine, into 
ultrasonic diagnostics. 


Obviously, you should be able to pick up 
the phone and say, “I'm not getting the 
results | want, come over here and fix it.” 
Not so obviously, there's just one 
manufacturer today who can respond with a 
snappy, “Yes sir, right away" 


That's us. Litton's Profexray Division. 


Because we offer you by far the broadest 
line in the industry— from 13MeV linear 
accelerators to 3-phase generators, to 
processors, to heart-cath electronics. And 
when we sell it, you'd better believe we can 
fix it. Check with your Profexray rep. He can 
help you spend more time running your 
department. 


Instead of getting the run-around. 


PROFEXRAY 


DIVISION OF LITTON INDUSTRIES 


L 


«тек Model 84 radioisotope scanner provides 
you with the shortest TOTAL SCAN PROCEDURE TIME 
available—contributing to patient comfort while improving 
department efficiency. 


How is it done? Dual detectors, capable of operation at 
speeds of 750 cm. /min produce simultanecus opposed views 
In much less time than 15 required by other scanners Our 
unique SCAN MINIFICATION (image reduction) further 
reduces TOTAL SCAN PROCEDURE TIME. How? By 
permitting you to scan at higher speeds while still retaining 
highest diagnostic quality. 


Think about these Model 84 advantages when planning 
the needs of your department of nuclear medicine. An 
illustrated brochure giving full details about this unique 


instrument is available. Telephone collect or write for your 
copy 


ohio-nuclear, inc. 


7700 St. Clair Ave., Mentor, Ohio 44060 (216) 946-5506 


think scan speed 














a & & Right Lateral 84FD 
views done simultaneously по! shown) 
1 Lung Scan 
е Radionuclide: 131| (MAA) 
Scan Speed: AP—PA 380 cm./min 
RL—LL 985 cm./min 


TOTAL SCAN PROCEDURE TIME 
25 min. (4 views) 
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AP & Right Lateral 84FD 


Minified 9:1 Liver Scan 

Dose: 1.5 mCi Radionuclide 
Scan Speed: 300 cm. /min 
TOTAL SCAN PROCEDURE TIME 
10 min. (9 views) 


99nTc (SC) 


(9 views) 
Courtesy of Ernest G. Smith JA ,MD 
Crawford W. Long Hospita tlanta 1 


Î you hate 


GRID LINES 


ошт Love —- 
our line of Grids 


Why? Because L - Е Micralüm 85-line and Ultralüm 103-line 
aluminum interspaced grids are designed and built to be 
almost entirely free of density variations and visible lines. 
They're indicated whenever a stationary grid with minimum 
pattern is needed. In fact, they're ideally suited for use in 
lieu of a Bucky grid. Available now in parallel, focused and 
crossed types, ratios 5:1 to 12:1. 


It’s usually love at first sight! Call your X-ray equipment 
supplier or write for free booklet, "Characteristics and 
Applications of X-Ray Grids”. 

Products for 


Better Health 
from Sybron 


GO FIRST CLASS ... SPECIFY 


A. LIEBEL-FLARSHEIM 


SYBRON CORPORATION 
111 East Amity, Cincinnati, Ohio 45215 U.S.A. 
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YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price—$2.50 per copy—applies to al! issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Ave. SPRINGFIELD e ILLINOIS 





The American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine: 1951-1969 
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usive (Jan ne 1957) Vol. 100, Nos. 1-4 Inclusive (May-Aug. 1967) 
usive (July-Dec. 1957) Vo . 101, Nos. 1-4 Inclusive (Sept.-Dec. 1967) 
usive (Jan.-June 1960) Vol. 102, Nos. 2, 5 (Feb.-Mar. 1968) 
usive (July-Dec. 1960) Vol. 103, Nos. 1, 2, 4 ( May-June-Aug. 1968) 
usive (Jan.-June 1961) Vol. 104, Nos. 1-3 Inclusive (Sept.-Oct.-Nov. 1968) 
usive (July-Dec. 1961) Vol. 105, No. 2 (Feb. 1969) 
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Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. lt is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "'Vigilant Volumes"; they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 


The cost per ''Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
“Vigilant Volumes'' are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, and remittance, at $5.95 per volume. Within 


45 days after receipt, bound volumes will be shipped to you pre- give. ..80 more will live 


paid. Price subject to change without notice. 
= PUBLISHER'S AUTHORIZED H EART FUN D 
m 





BINDERY SERVICE, Ltd. 


(Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago, !llinois 60624 











We had the finest film 
badge service in the world 
until Gardray* came along. 





We have it too. 


Our Gardray* Film Badge is automated. Computerized. And fully tested. Proven 
by thousands for over two years. Best because it gives you the advantage of com- 
puterized labeling and automated processing and reading. Yet retains all the benefits 
of personal attention. A skilled technician scrutinizes every film to detect and analyze 
anomalies. Developed to meet the needs of diversified users, Сагагаув* offers the 
highest degree of accuracy and the optimum reproducibility of readings. Plus a 
greater sensitivity for lower energy detection. From vapor-barrier film wrapping to 
locked-in filters, Gardray&* incorporates the most modern technology. Another 
example of the many ways R. S. Landauer, Jr. strives constantly to make its excep- 
tional film badge service even better. 
A complete brochure on Gardrays* Film Badge Service is available. 


*Pat. Pending 


4 R.S. 
L ondouer JR. & CO. Landauer and Gardray Health and Safety Services 


A Division of Technical Operations, Inc. 
Glenwood Science Park, Glenwood, Illinois 60425 (312) 755-7000 





One of the doctor’s most important roles is 
in education. 

For his patients, the physician provides 
the facts, supplies the rationale, triggers the 
action for life-saving health practices. To his 
students, he passes on his knowledge and the 
benefits of his clinical experience. With his 
colleagues, he shares new information and 
concepts. 

Assisting the doctor in his teaching role is 





a major function of our professional educa- 
tion program. Through medical conferences, 
films, exhibits, pamphlets, monographs and 
other publications, we provide him with the 
most important and current information on 
cancer. 

If, as Henry Brooks Adams speculated, “A 
teacher affects eternity; he can never tell 
where his influence stops”, the outlook is 
optimistic. 
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| doc'tor (dok'ter), n. (ME. doctour, fr. 


| OF. doctour. fr.L. doctor teacher, fr. (^ 
docere to teach.) 1. A teacher; one К 
skilled in a profession, or branch of dia 
knowledge: a learned man. 
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Baroloid (barium sulfate) 
shows minimal 
flocculation 





Leaves a thin, continuous coating of 
highest diagnostic value. 


BAROLOID—exceptional nonflocculating 
properties, pleasant cherry flavor. 





In this patient, noncolloidal barium In this patient, FLEET® BAROLOID® 5.5 
shows heavy flocculation and shows no flocculation. Note thin, ۷ 
orecipitation in all segments of veillike, smooth and homogeneous گن‎ SS Фо үр ; 
the colon. Film taken post- pattern of BAROLOID in the colon. e x © o 7 РА 
evacuation. This air-contrast film was taken «ео Ж 
Bik; D. and Roska d; G2 Radiology with the patient in the lateral SSK VD 
92:832, Mar.. 1969 decubitus position. xe P Ow j NS РА 
(СУУК Сы "d 

Fleet Mast Barium i DOSES 

di Makers of the Widest Barium Line Ф SUC ag / 

Q . 


pharmaceuticals C. B. FLEET CO., INC., Lynchburg, Va. 24505 
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We try fo present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 


Trouble knows no time of day. X-ray processing equipment can become 
jammed or break down at any hour. 

That’s why Acan X-Ray has a 24-hour around-the-clock emergency 
repair service. Our skilled technicians are always on call to serve you — 
whatever the time of day or night. 

In addition to being available around-the-clock, Acan X-Ray also 
provides complete parts and inventory supply, as well as all major 
brands of concentrated and pre-mixed chemicals. 

When you have a problem — or need fast service — call 


ACAN X-RAY 


Tp 7» ^d . А С 2 
ССР Spiral. lal Com (any, Sne. 
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Ask him to 
prove It. 


(When your Picker man says X-Nog is the best tasting high- 
fat meal around, please ask him to prove it.) 


X-Nog is a remarkably palatable, ready-to-use, high fat 
beverage for x-ray procedures. Exceptional taste (like a first- 
rate egg nog), pleasant aroma. No unpleasant aftertaste. 

X-Nog is sterilized and needs no refrigeration until 
opened. Easy to use: shake, open, pour. No mixing. No fuss. 

X-Nog, developed by Borden, Inc., sold by Picker, is also 
economical. 

So now when your Picker man brags about the taste of 
X-Nog, please ask him to prove it. Or write Picker X-Ray, 
595 Miner Road, Cleveland, Ohio 44143. 
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е APRONS 
by WOLF 


...almost too comfortable 
to take off when you step out! 


Yeat yourself to the experience of wearing and working in the finest, most comfortable and supple protective apron ever made 
..the 'Suppl-Tex' protective apron by Wolf. Its supple protective core is totally sealed in a tough-but-handsome easy-to-clean 
cuff resistant virgin vinyl outer covering and its welded seams prevent dissipation of protective value by oxidation or acci- 
ental damage. Available in coat-type and conventional type 0.5mm and 0.25mm lead equivalents, the light beige 'Suppl- Tex' 
3 the finest example of Wolf’s famous line of protective aprons, all designed for ‘built-in livability’. For details and a comfort 
emonstration, write WOLF today! ; 


NEW YORK : CHICAGO : LOS ANGELES · TORONTO 


Executive Offices: 
182-20 Liberty Avenue, Jamaica, New Yori 





4 major new . 


chest 

radiography 

system 

Is described 
inthis issue. 
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We invite you to read our advertisement describing the new Picker Automatic 
Chestfilmer System—the system which yields exceptional time and money savings 
and radiographs of superior diagnostic quality. Please see inside pages Ixxxvi, Ixxxvii 
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. Simple, specific, 
valatable а 


preradiographic 
bowel evacuant 


One step preradiographic bowel 
prepping with X-PREP Liquid 
simplifies procedure for the 
patient. NO need for complicated 
regimen of tablets, suppositories 
and enemas. NO need for 
overhydration which may be 
undesirable in some patients. NO 
need to stop antacid therapy. 


One dose — 27 fluid ounces— 
of X-PREP Liquid cleanses the 
bowel effectively. Lower bowel 
peristalsis is induced through 
virtually colon-specific 
stimulation of the intrinsic 
peristaltic mechanism. 


One bottle of palatable X-PREP 
Liquid is usually enough to 

achieve a clean colon, without 
residual oil droplets that may 

occur with castor oil. In the 

majority of cases, good-to-excellent 
visualization has been obtained without 
enemas.* Patient acceptance is generally good. 
*References available on request. 

Gray Pharmaceutical Co., Affiliate 

The Purdue Frederick Company 
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Prep with X-PREP Liquid 


One step-one dose-one bottle 


Radelin 


is still the 
X-ray screen 





In spite of all the 
fancy and quick-sounding names, 
one fact remains: 


STF-2 


fastest 
available. 













и Speed unmatched by any All the exotic names and But speed and detail aren't 
other medical X-ray screen confusing claims can't obscure all. STF-2 is an easier screen 
п 65% less patient exposure this basic fact: Radelin STF-2 is to clean and keep clean. It has 
(compared to par speed) the fastest X-ray screen avail- the toughest protective surface, 
= No significant loss of detail able today, bar none. And high static and moisture | 
= 50% more phosphor used in Radelin gives you this speed resistance and it’s dimensionally 
bonus without significant loss stable as well. 
manufacture of detail. It all adds up to total 
Highest abrasion resistance Radelin's more than a quarter performance — the highest 
= Maximum moisture resistance century of intensive experience state of the art in X-ray screens 
in calcium tungstate phosphor today. So drop all the other 
refinements made this possible. names, and insist on Radelin STF-2. 


MEDICAL PRODUCTS DIVISION 


USR UNITED STATES RADIUM CORPORATION 


1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/TWX 710-584-2358 


See Chron-I-System at the Radiological Society Meeting Booths 120-121 


Will she be : 
home late 





The technician's task is a demanding one. All day long, she has to be quick, 
accurate and alert. She must perform the routine procedures of therapy with 
a minimum of supervision. No matter how busy the day, she is still expected 
to have a smile and a reassuring word for each anxious patient and to dispatch 
them with a feeling of confidence in the doctor and the clinic. Obviously, her 
capabilities and her self-assurance depend, to a great degree, on the efficiency 
of the clinic’s teletherapy equipment. A Cobalt 60 source replacement can 
save precious time in every hour and every treatment. 


AECL’s Cobalt 60 specialists do more than replace the source — they 
provide a total service! 


AECL’s total service includes examination and adjustment of all timing and 
safety devices and a thorough check of the mechanical and electrical func- 
tioning of the teletherapy unit. Since this major servicing can be performed 
only when the source is removed, it is included as an integral part of AECL’s 
source replacement service. Interruption to the clinic’s schedule is minimal 
because the job is done by experienced personnel using AECL’s own spe- 
cialized tools and equipment. 


So, to get the best out of your staff, get the best out of your equipment — Call 


the Cobalt 60 specialists. 
C70.3M 


ә Atomic Energy of Canada Limited 
Commercial Products 


P.O. BOX 93, OTTAWA, CANADA € TELEPHONE 613/836-2790 ө CABLE 'NEMOTA' e TELEX 013-462 
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great . 
visualizer 


Hypaque 50% 


| 
-< Sodium diatrizoate, USP 


Aortogram 
ctopic | ey 
. Selectiv I Art gram 
Adenocarcinoma of kidney 
3. Aortogram 
Dual Renal Blood Supply 


Renal cyst 


To brighten your black, white, and gray 
world, we present these x-rays in color 


55 ME 
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but you can expect the same precise 
black-and-white definition with 
Hypaque 5096 


sodium 


Winthrop Bandor Sodium diatrizoate, USP 


Summary of Full Prescribing Information 
HYPAQUE? SODIUM (brand of sodium diatrizoate, usP) 50% Sterile Aqueous Injection (Weight/ Volume) 


EXCRETORY UROGRAPHY AND 
DRIP INFUSION PYELOGRAPHY 


Description: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodo- 
benzoate, a radiopaque medium used to delineate internal structures. 
Hypaque sodium 50 per cent contains 300 mg. iodine per ml. Contains 
calcium disodium edetate 1:10,000 as stabilizer. NazCO3, NaOH, and 
HCI added to adjust pH between 6.5 and 7.5. Not for multiple dose use. 
Should be protected from strong light. 


Warning: Do not use Hypaque sodium for myelography. Injection of 
even a small amount into the subarachnoid space may produce convul- 
sions and result in fatality. 


General and Specific Precautions: Caution is advised in patients with a 
history of bronchial asthma, other allergic manifestations, or of sensi- 
tivity to iodine; these conditions represent a special risk, though not an 
absolute contraindication. To avoid or minimize possible allergic reac- 
tions, premedication with antihistamines may be considered. Benadryl® 
(brand of diphenhydramine hydrochloride) in the same syringe with 
Hypaque may result in precipitation. A test dose of contrast medium is 
not entirely reliable. Severe reactions, including fatalities, have occurred 
with a test dose as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular disease. In 
patients with impaired renal function and cardiovascular disease, drip 
infusion pyelography imposes a sudden osmotic and sodium load which 
can precipitate congestive heart failure. Contrast media injected into 
arteries or veins can promote sickling of red cells in susceptible indi- 
viduals. in patients with reduced renal function, repeat of excretory or 
retrograde pyelography should be delayed at least 48 hours to avoid 
temporary suppression of urine. In preparation for excretory urography 
of patients with multiple myeloma, partial dehydration is not recom- 
mended, since this may predispose to the precipitation of myeloma 
protein in the kidney tubules. When thyroid function studies (PBI and 
24-hour radioiodine uptake levels) are indicated, they should be per- 
formed prior to radiographic studies or several days afterwards, to 
avoid inaccurate results. 


General and Specific Adverse Reactions: Adverse reactions, usually of 
a minor nature, have occurred in 10-14 per cent of patients who have 
received Hypaque intravenously. Reactions due to faulty technique 
include hematomas and ecchymoses, following extravasation from the 
vein, and pyrogenic reactions, Hemodynamic reactions include vaso- 
dilatation with flushing, hypotension and, rarely, vein cramp or throm- 
bophlebitis. Serious cardiovascular reactions include rare cases of car- 
diac arrhythmias (e.g., ventricular fibrillation), shock, and cardiac 
arrest. Transient proteinuria may occur occasionally following the injec- 
tion of rediopaques and, rarely, oliguria and anuria have been reported 
secondary to a hypotensive reaction. Allergic reactions include asth matic 
attacks, nasal and conjunctival symptoms, cutaneous reactions such as 
urticaria and, rarely, anaphylactic shock, sometimes with fatal out- 
come. Severe reactions may also be manifested by signs and symptoms 
relating to the respiratory system (dyspnea, cyanosis, pulmonary or 
laryngeal edema), or to the nervous system (restlessness, confusion, or 
convulsions). Other reactions include nausea, vomiting, excessive sal- 
ivation, anxiety, headache, and dizziness. Infrequently, ''iodism" (salivary 
gland swelling) from organic compounds appears two days after ex- 
posure and subsides by the sixth day. Reactions to drip infusion pyelog- 
raphy may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


Precautions (See also General Precautions): Extreme caution is advised 
in considering peripheral arteriography in patients suspected of having 
thromboangiitis obliterans (Buerger’s disease). Any procedure (even 
needling or insertion of a catheter) may induce a severe arterial and/or 
venous spasm. Caution is also advisable in patients with severe isch- 
emia associated with ascending infection. 


Adverse Reactions (See a/so General Adverse Reactions): In addition to 
those listed under General Adverse Reactions, are those due to arterial 
trauma curing the procedure (i.e., needling, insertion of catheter, sub- 
intimal injection, perforation, etc.) as well as to the hypertonicity or 
effect of the medium; also reported are transient arterial spasm, extra- 
vasation, hemorrhage, hematoma with tamponade, injury to nerves 
proximal to artery, thrombosis (rare in venography, if vein is irrigated 
following injection), dissecting aneurysm, arteriovenous fistula, (e.g., 
with accidental perforation of femoral artery and vein during needling), 
transient leg pain from contraction of calf muscles in femoral arteriog- 
raphy; transient hypotension after intraarterial (brachial) injection, and 
brachial plexus injury with axillary artery injections. 


CEREBRAL ANGIOGRAPHY 


Inasmuch as cerebral angiography is a highly specialized procedure re- 
quiring the use of special techniques, it is recommended that Hypaque 
sodium (brand of sodium diatrizoate) be used for this purpose only by 
persons skilled and experienced in carrying out the procedure. 


Contraindication: Carotid angiography should be avoided during the 
progressive period of a stroke because of the increased risk of cerebral 
complications. 


Precautions (See a/so General Precautions): Select patients for this pro- 
cedure with care. Use the 50 per cent solution with caution in extreme 
senility (but not old age per se), advanced arteriosclerosis, severe hy- 
pertension, and cardiac decompensation. 


The diagnostic value of the procedure, according to many authorities, 
when employed early enough in locating lesions amenable to surgery, 
may outweigh the added risk to patients who have recently experienced 
cerebral embolism or thrombosis (stroke syndrome). A small number of 


postangiographic fatalities, including progressive thrombosis, have oc- 
curred in which the procedure did not appear to play a role. Patients 
with severe cerebrovascular disease may be examined primarily by 
indirect methods of angiography. 


Care should be exercised to avoid contaminating catheters, syringes, 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. In migraine, the 
procedure can be hazardous because of ischemic complications, par- 
ticularly if performed during or soon after an attack. 


Adverse Reactions (See also General Adverse Reactions): The major 
sources of complications are faulty technique, occlusive atherosclerotic 
vascular disease, repeated injections of the contrast media, and higher 
doses than those recommended. 


Untoward reactions are mostly mild and transient, although permanent 
visual field defects anc deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cu- 
taneous petechiae. 


Neurologic complications: transient cerebral blindness, neuromuscular 
disorders, convulsions, coma, hemiparesis, unilateral dysesthesias, 
visual field defects, aphasia, and respiratory difficulties. 


AORTOGRAPHY 


Precautions (See a/so General Precautions): Special caution is advised 
to avoid inadvertent intrathecal injection when using the translumbar 
technique. The incidence and severity of reactions or complications 
that may occur are influenced by: the care and experience with which 
the procedure is performed; the amount and type of medium used; the 
age and condition of the patient; and the premedication and anesthesia 
used. Since aortography is not without some danger, it should be per- 
formed only by those experienced in the technique. Wherever possible, 
repented injections of the solution during a single study should be 
avoided. 


Adverse Reactions (See also General Adverse Reactions): Renal dam- 
age and shutdown; neurologic complications such as transverse 
myelitis or paraplegia; cardiovascular complications such as shock, 
cardiac arrest or failure, coronary occlusion, arterial thrombosis, em- 
bolism, and perforation of vessels; extravasation or hemorrhage from 
the puncture site or retroperitoneal catheter perforation; necrosis of 
the intestinal wall; acute pancreatitis; deaths; diffuse cutaneous 
petechiae; subintimal injection and aortic dissection. 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A general anesthetic 
is sometimes necessary since the method is painful. Occasionally, ex- 
travasation of the contrast medium from the needle into the soft tissue 
may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See also General Precautions): This procedure should be 
used with caution in the presence of acute pancreatitis, injecting no 
more than 5 to 10 ml. without undue pressure. 


Adverse Reactions (See also General Adverse Reactions): These may 
be attributed to injection pressure or excessive volume of the medium 
resulting in overdistention. Such pressure may produce a sensation of 
epigastric fullness, followed by moderate pain in the back or right up- 
per abdominal quadrant, which will subside when injection is stopped. 


Some of the medium may enter the pancreatic duct and cause a tran- 
sient serum amylase elevation 6 to 18 hours later, without apparent ill 
effects. Pancholangitis resulting in liver abscess has been reported. 
eee leh nausea, vomiting, fever, and tachycardia have been 
observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, active or imminent; infection in any 
part of the genital tract, including the external genitalia; pregnancy, 
known or suspected. Use not advised for six months after end of preg- 
nancy, or 30 days after conization or curettement. 


Precaution (See г/ѕо General Precautions): Caution should be exer- 
cised in patients with known or suspected carcinoma to avoid possible 
spread of the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See a/so General Precautions): Procedure should be per- 
formed with caution on patients with blood dyscrasias, a tendency to 
severe bleeding, or a spleen recently become tender and palpable. 


Adverse Reactions (See also General Adverse Reactions): Persistent 
hemorrhage with hemoperitoneum has been reported, and, in some 
instances, hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 10 and 25. Boxes of 25—1 ml. 
ampuls for testing sensitivity are available upon request. Vials of 20 
and 30 ml., rubber stoppered, boxes of 10 and 25. Vials of 50 ml., rub- 
ber stoppered, boxes of 10. Each vial contains sufficient excess to per- 
mit withdrawal of 1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will readily dissolve if 
the ampul or vial is placed in moderately hot water before use. Cool to 
body temperature before injecting. 


А PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
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Don't buy Nuclear Instruments — invest in them! 
The Abbott Modular Concept lets you do just that. 


T^ Abbott Modular Concept is an ideal 

way to utilize nuclear instruments. With 
a minimum investment, you get the LOGIC™ 
111A. This is an integrated Spectrometer 
and Well Counter in a single package. 

As your investment pays for itself, you 
ean add other components to your basic 
unit. Thus, with the Abbott Modular 
Concept, you get the capability you need 
today—with the option to add on as your 
needs grow. And 

because these 

units employ 
advanced tech- 
e nology, you 

—áÀ don't have to 
P be concerned about 
obsolescence. You are get- 
ting tomorrow's Nuclear Instruments today. 
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When you're ready to do in 
vivo studies such as thyroid 
uptakes, you can add an TN ; 
External Probe, Collimators, stand | 
and the Mechanical Medical 
Stand. What’s more, this © 
total system actually costs $ 
you thousands of dollars less than 

m any competitive hardware. 

cmt As your needs continue 

to grow, you can add an 
External Well to run 

= * in vitro studies with high 
energy nuclides. Only the 
Abbott Modular Concept 
offers you this > 

flexibility and 
economy. 
TM—Trademark 003191 









The Full-Line Nuclear Medical Instrument Company 


ABBOTT LABORATORIES NORTH CHICAGO, ILLINOIS 60064 
Nuclear Instruments You Can Count On 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 
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To be more exact, Barosperse 
has been used in millions of 
G.I. examinations in more 
than 30 countries around the 
world. Which makes 
Barosperse the most widely 
accepted of all barium sulfate 
formulations by far. And 
with good reason. 

With Barosperse, you get 








films of unexcelled diagnos- 
tic quality and definition of 
detail. Used for upper or 
lower G.I. series, this formu- 
lation has the fluidity and 
coatability to fill in the folds 
and convolutions of the entire 
С.І. tract. The opacity to 
provide sharp, accurate, 
readable visualizations. And 
the rapid transit and flow 
necessary to speed barium 
procedures. 

Barosperse saves time on 
both preparation and proce- 





dure. It mixes with water 

and is dispersed in 20 to 30 
seconds. Barosperse requires 
minimum fluoroscopic time 
resulting in minimum radi- 
ation. Superb small bowel 
delineation is normally 
accomplished in 30 to 90 1 
minutes. 


Barosperse is both pleas- 
ant tasting and convenient. 











Barosperse gets into more G.I. tracts in more countries 


Most patients readily accept 
the smooth, pleasantly flav- 
ored mixture; and both single 
dose and bulk packaging 
permit greater flexibility and 
convenience in the lab. 

So when you think of 
barium sulfate, think of the 
formulation more radiol- 





ogists and gastroenterologists able Barium Enema Unit. 





in more than 30 countries The Barosperse Dispos- 

use. Barosperse. able Direct Air Contrast 
Barosperse® (Barium Barium Enema Unit. 

Sulfate Formulation) is Barosperse, for bulk use, 

available in the following in 101b., 25 lb., and 100 Ib. 

convenient packages. drums. 


Barosperse Esophageal Mallinckrodt A 
Cream in 1 00-gm and 


320-gm tubes. ww Mallinckrodt Chemical Works 
The Barosperse Single St. Louis, Missouri 63160 


Dose Oral Unit. 
The Barosperse Dispos- 
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60 seconds gets it ready and 
O seconds gets it gone. 


(The Picker Rapidfil™ disposable enema system with Місгорааие°) 


Snap closure: 
opens easily for 
filling, closes 
securely, doesn’t 
leak. 


Retrograde filling 
system also 
VZCUETS] A 


Tough, tough heavy 
gauge vinyl bag: 
takes abuse without 
leaking or tearing. 


Another thoughtful 
feature: bag 
impregnated with a 
pleasant masking 
scent. 


Liquid level easily 
visible. 


Spring metal 
positive control 
pinch-off. 


Centered support 
hole: easy їо hang, 
automatically 
balanced. 


3000 + cc capacity 
with helpful 500 cc 
graduations. 


Wide choice of 
disposable 
enema tips. 


Pre-filled with 
Micropaque® USP 
barium sulfate 
formulation. 
Defines mucosal 
patterns by coating 
rather than filling 
colon. 


The Picker Rapidfil™ disposable enema system with Micropaque® is a simple-to-use, 
predictably dependable system which eliminates several problems: the risk of contamination 
and the cost and unpleasantness of cleaning. Ask your Picker representative for a sample, or 
write Picker Medical Products Division (Dept. L), 595 Miner Road, Cleveland, Ohio 44143. 


The “single source responsibility” company. 








DIRIGON 


Universal remote controlled diagnostic table for television screening, radiography, tomography, with 
the patient in any position. 


GENERAY, Generale Radiologica S.p.A. 
Via Monte Albenza 9 
20052 MONZA, Italy. 


Distributors for the United States: 
Keleket/C.G.R. Corp. 


1603 Trapelo Road 
WALTHAM, Mass. 02154 


Magnificati | 


with a stand 


ж 


A film changer and 
film magazine in one 


|. ELEMA-SCHONANDER 


ELEMA-SCHONANDER, INC. ш 699 LIVELY BLVD. в ELK GROVE VILLAGE, ILL. 60007 m (312) 593-6770 








RADIOIMMUNOASSAY- 
the long and short of it 


Radioimmunoassay offers one of the most 
sensitive methods available for testing in 
medicine. This is because it can be used to 
measure physiological levels of protein 
hormones in millimicrogram to micromicro- 
gram quantities. But obstacles in developing 
antibodies (an essential part of the test) have 
limited the use of radioimmunoassays. 

Now, Abbott has helped this situation by 
introducing a complete radioimmunoassay 
kit — HGH-125 Imusay Kit. 


With this kit, the quantitative determi- 








nation of human growth hormone in serum 
becomes a practical matter. Children, whose 
growth rates are suspect, can be checked for a 
hypopituitary or an acromegalic condition. 
Since this is an гп vitro test, the child receives 
no radioactivity. 

The HGH-125 Imusay Kit introduces 
tomorrow's diagnostic tools today — and this 
isonly the beginning. Abbott is now see 
working on additional radioim- 7 | 
munoassay kits for other hormones. 





TM—Trademark. 007225 


HGH-125 IMUSAY Kit 


HGH IMMUNOASSAY KIT 
ABBOTT LABORATORIES 
North Chicago, Illinois 60064 
World's Leading Supplier of Radio-Pharmaceuticals 


Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 





For prizewinning films, give FLEET?^ PHOSPHO*-SODA 
(the buffered laxative) prior to radiology. It’s gentle and 
thorough. Really gets the colon clean—a key to great pre- and 
postevacuation colon x-rays. And PHOSPHO-SODA 
is virtually free from discomfort and irritation. Regular or 
ү flavored, it’s a great diagnostic aid! Warning: Do not use 
when nausea, vomiting or abdominal pain is present. 
Frequent or prolonged use of this preparation may result 
in dependence on laxatives. 


And when a large-volume enema is preferred, there’s 


FLEET* BAGENEMA. Complete with liquid soap packet, 
prelubricated rectal tip, and large absorbent pad. The 
ultimate in convenience. Nothing to assemble. Nothing 
to clean. Just fill, hang, use and discard. Economical, too. 
di ff b t 








Fleet, 


BUFFEREC 
LAXATIVE 


e at; = 


flavor 


Lynchburg, Va. 24505 


If you’re going to pay 
for 3-phase power, 
don’t settle for less than 
1600 mA at 110 KV 

at 1/20 second. 


Because that's what this one delivers. And that’s 
more than you'll get from anybody else's. 


With all that power, you'd think this Titan-1650 
generator would be big апа bulky. But по. It’s the 
most compact of all 3-phase generators on the 
market. The control is no larger than our single- 
phase generators. And our transformer is about half 
the size of some other 3-phase monsters. 


For really powerful 3-phase power, phone your 
nearest Profexray office. Don't settle for 


anything less. 


PROFEXRAY [B 


515 E. Touhy Ave., Des Plaines, Ill. 60018 








5 GOOD REASONS WHY YOU NEED FINGERTIP DOSIMETRY. 


210 mrad 
30 mrad 


560 mrad 





When you hold a 1 mg radium needle 
for as little as five minutes, your thumb 
receives a maximum dose as high as 560 
mrad. A conventional photographic 
film dosimeter, wrist or ring, measures 
than 2% of this dose. Only Isotopes 
LiF Teflon Finger Dosimeters can 
measure the dose at the points of 
maximum exposure — your fingertips. 

What's more these rugged, 
thin, flexible and t 
Finger Dosimeters, with a dose range 
from 50 mr to 105 rads, measure the 
total dose from beta, gamma and 
x-rays to the sensitive layer of 
the skin. 

Reasons enough, we think, to write 
or call ISOTOPES for full information. 
50 Van Buren Avenue, Westwood, 
N.J. 07675 (201) 664-7070. 


less 





issue equivalent 


isotopes | Con-Rad y / ММ ISOTOPES 


TLO System 
Finger Dosimeter 





A TELEDYNE COMPANY 
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Barnes-Hind Barium 
Products, Subsidiary of 
Barnes-Hind 


Pharmaceuticals, Inc., 
Sunnyvale, California 
94086. Makers of the 
fine line of barium 
products: Oratrast, 
Barotrast? and 
Esophotrast? 





IS DEMONSTRATING 
ACROSS THE NATION 


Acan’s Mobile Show Room is traveling 
around the United States to demon- 
strate the Acan Model RC 1100 Mobile 
Type Condenser Discharge X-Ray Unit. 
This unique piece of equipment is de- 
signed to assure high speed, high qual- 
ity radiographs. 

Rather than talk about it, however, Acan 
is sending its Mobile Show Room on a 
tour of the nation to demonstrate the 
unit. You'll have an opportunity to see 
the RC 1100 in operation, and to have 
all your questions answered at first 
hand. 


in aadition to the Condenser Discharge 
X-Ray Unit, the Mobile Show Room will 
feature other Acan products including 
the Dri-Glov Protective X-Ray Glove 
Dryer, the Naca Self-Threading Com- 
pact Film Processor and the Acan Col- 
limator. 

Look for the Acan Mobile Show Room 
in your community. Meanwhile, if you’d 
like information about any Acan product 
or service, please let us know. 


ACAN X-RAY 


y of 
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E Anonvisualized 
gallbladder... 





can often be visualized 
with Oragrafin exc. 


Calcium lpodate 





Cholecystogram 12 hours after routine Cholecystogram 3 hours later after dose 
dose of iopanoic acid. of 6 Gm. of calcium ipodate granules. 
Note filling of the common duct— from Root', 
discussion on the following page. 


When surgery hangs on diagnostic Films... 


Calcium and sodium ipodate are even in a poorly functioning gall- 
rapidly absorbed from the gastroin- bladder. In addition, use of calcium 
testinal tract and begin to appear ipodate granules permits same-day 
in the bile with striking rapidity. The re-examination, should a second 
abundant delivery to the liver and visualization be deemed necessary. 


biliary system permits visualization 
See next page for "Brief Summary." 


Recent clinical study 


demonstrated 


improved diagnoses 


“A group of 114 patients with poorly filled gall- 
bladders after routine administration of iopanoic 
acid were given 6 gm. of [calcium] ipodate gran- 
ules immediately following their routine chole- 
cystography. In 66 per cent of these patients 
opacification of the gallbladder was obtained 
within 3 hours, allowing a definite diagnosis. Of the 
remaining 33 per cent, one-half were ultimately 
proven diseased."! For one of the patients in this 
group, see x-ray pictures on previous page. 


“Itis apparent that many poorly visualized gall- 
bladders can be rendered visible by the ingestion 
of ipodate granules. In most instances, definite 
diagnosis can be made within 18 hours of the 
original administration of opaque medium 
[iopanoic acid] rather than waiting 36 hours. A 
whole day may be saved and other diagnostic 
studies may be performed."' 


plus other important advantages 

Less discomfort— |n a study utilizing iopanoic acid 
and ORAGRAFIN Sodium Capsules (Sodium 
Ipodate) nausea, vomiting, diarrhea, cramps, and 
dysuria—all were less frequent with Oragrafin 
Sodium Capsules.? Few side reactions — McCrory? 
reported that Oragrafin Sodium and Calcium were 
*...used routinely in cholecystographic studies 

in approximately 2000 patients with excellent 
diagnostic films and only rare and mild reactions." 
Greater convenience —Routine overnight proce- 
dure with Oragrafin Sodium Capsules is easy for 
patients to follow. If necessary, rapid, same-day 
re-examination procedures possible with the cal- 
cium granules reduce the need for I.V. studies. 


Contraindications: Contraindicated for persons 
sensitive to oral iodine compounds or for patients 
with combined renal and hepatic disease or 
severe kidney impairment. Gastrointestinal dis- 
orders, which may interfere with absorption, or 
liver dysfunction, which may result in inadequate 
biliary secretion of medium, are likely to result in 
unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient 
nausea, vomiting, or diarrhea sometimes occur; 
but the incidence can be reduced by using the cal- 
cium granules and restricting the dosage to 3 Gm. 
Transient headache, dysuria, or abdominal pains 
may occur. 


Hypersensitivity reactions may include urticaria, 
serum sickness-like reactions, and rarely anaphy- 
lactoid shock. They are more likely to occur in 
the individual with a history of allergy, asthma, hay 
fever, or urticaria and in the individual who is 
known to be hypersensitive to iodine compounds. 
Antihistamines and corticosteroids are used to 
control hypersensitivity reactions; but the occa- 
sional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, 
oxygen, and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium 
Granules) is available in single-dose foil packets 
providing 3 Gm. of calcium ipodate as granules 
dispersed in flavored sucrose. The sodium salt is 
available in capsule form (Oragrafin Sodium 
Capsules) providing 0.5 Gm. sodium ipodate per 
capsule. 


References: (1) Root, H. F., Jr.: Amer. J. Roentgen. 
101:621 (Nov.) 1967. (2) White, W. W., and Fischer, 
H. W.: Amer. J. Roentgen. 87:745 (April) 1962. (3) 
McCrory, E.: J. Tenn. Med. Ass. 58:258 (Aug.) 1965. 


Dragrafin e. 


Calcium Ipodate 
* Sodium 


Oragrati Capsules 


Sodium Ipodate 


SQUIBB ‘The Priceless Ingredient of every product 
is the honor and integrity of its maker.'TM 


Barolotd tarium surat 
shows minimal 
flocculation 





` Leaves a thin, continuous coating of 
highest diagnostic value. 


BAROLOID- exceptional nonflocculating 
properties, pleasant cherry flavor. 






In this patient, FLEET®BAROLOID 
shows no flocculation. Note thin, 





In this patient, noncolloidal barium 
shows heavy flocculation and 


precipitation in all segments of veillike, smooth and homogeneous 

the colon. Film taken post- pattern of BAROLOID in the colon. ; 

evacuation. This air-contrast film was taken / 
Bryk, D. and Roska, J. С.: Radiology with the patient in the lateral Ф 

92:832, Mar., 1969. decubitus position. 


UA Makers of the Widest Barium Line ^T kx 


C. B. FLEET CO,, INC., Lynchburg, Va. 24505 


Introducing new HALSEY* 


C һгоп-Ј-уѕіет | 


А revolutionary new techniq ue One of the most important new developments 


вр E " i di hic identificati i t , 
that takes positive patient-film New Halsey coron! System provides шшк, 


rapid, positive patient-film identification 


identification out of the dark. in ordinary daylight. 


Consisting of four basic components—Chron-l- 
Settes (cassettes), Chron-I-Screens (intensi- 
fying screens), Chron-I-Serts (cassette 
insertion strip and patient-identifying labels) 
and a specially designed Exciter unit —new 
Halsey Chron-I-System is independent of 
x-radiation (hence no "burn-out") and permits 
positive identification to be performed prior 

to, or after the x-ray examination. The need for 
identification printers is also eliminated. 


4 simple steps ud Ask your dealer for a demonstration today! 
in broad daylight! | 





р 1. Type or write 


Step 2. Mount label on Step 3. Insert Chron-I- Step 4. Insert Chron-l- 
ng pen or pencil) pa- Chron-I-Sert insertion Sert (label on strip) into Sert into Chron-I-Sette 
it data on special label. strip, and send into x-ray Exciterfor afew moments slot. Remove in 3seconds. 

room with patient. and then withdraw Patient-film identification 


is complete—proceed 
with radiographic exam- 
ination. 


MEDICAL PRODUCTS DIVISION 
CUSR> UNITED STATES RADIUM CORPORATION 
1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/ TWX 710-584-2358 








hron-I-System at the Radiologi- 
ociety Meeting Booths 120-121 








Lung scanning? 


All macroaggregated serum albumins 
are not the same. Macroscan-131 
offers all 5 of these benefits: _ ; 


* Uniformity of particle size distribution 


* Minimal free iodide 


° Superior manufacturing technique (supernatant i is removed 


in the manufacturing process) 
Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


Macroscan-131 is aseptically prepared and non-_ 


pyrogenic. It is ready to use and should not be 
heated prior to use. 


INDICATIONS: For scintillation scanning of the 
lungs to evaluate total, unilateral, and regional 
arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 


_ to pulmonary blood flow. The possibility of an 


" immunotogieal-«response to albumin should be 
kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be made.without 
delay to avoid possible clot formation. — 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient safety and validity of 
data. The thyroid gland should be protected by 
prophylactic administration of concentrated io- 
dide solution. Urticaria and acute 
cor pulmonate, possibly related to c) 
2 
the drug, have occurred. 009249 


M AC ROSCA N -1 31 AGGREGATED RADIO-IODINATED (11) ALBUMIN (HUMAN) 


Each milliliter contains 1 to 3 mg. aggregated human serum albumin labeled with iodine 131, with benzyl alcohol, 0.9%, as preservative. Ra- 
dioactivity is usually between 800.and 1300 microcuries per ml. on first day of shipment. For fuli prescribing information, see package insert: 


ABBOTT LABORATORIES North Chicago, Illinois 60064 
World’s Leading Supplier of Radio-Pharmaceuticals 
Vertretung für Europa: Labor-Service GmbH, Abt. Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 





What does it mean if you don’t achieve gallbladder visualization after a repeat 
study with TELEPAQUE? Just two words sum it up—two very important words: 
NONFUNCTIONING GALLBLADDER—a condition ordinarily indicative of 
disease* Thus the absence of gallbladder visualization is of extreme 
diagnostic significance. Though other radiopaque agents may opacify the 
gallbladder regardless of its functional status, only with TELEPAQUE is it 
possible to detect those patients with cholecystitis and loss of function. 


But TELEPAQUE does more than produce "nonpictures." 


If the gallbladder is 


normal or is partially functioning but contains stones, these conditions are 


precisely defined. 


So, with TELEPAQUE, you get “the complete picture"—whether you get a 
pictureor not. Because of its diagnostic dependability and excellent tolerance, 
it is the preferred oral contrast agent for cholecystography. And there's still 
another advantage with TELEPAQUE: presence of an intestinal residue assures 


you that TELEPAQUE was ingested! 


*Causes other than disease have occasionally been reported for nonvisualizing gallbladders. 


Contraindications: Contraindicated in advanced hepa- 
torenal disease or severe impairment of renal func- 
tion, severe gastrointestinal disorders that prevent 
absorption, and in some patients sensitive to iodine 
compounds. 

Precautions: Severe, advanced liver disease may in- 
terfere with metabolism of Telepaque, thus increas- 
ing the excretory load on the kidneys. Although renal 
difficulty has rarely been attributed to Telepaque, 
renal function should be assessed before cholecys- 
tography in severe, advanced liver disease, and renal 
output and hepatic function should be observed for 
a few days after the procedure. Patients with pre- 
existing renal disease should not receive high doses 
of cholecystographic media. Possible renal irritation 
in susceptible individuals could result in reflex vas- 
cular spasm with partial or complete renal shut- 
down. Caution is advised in patients with coronary 
disorders, especially those with recent symptoms of 
coronary artery disease. Blood pressure should be 
observed after administration of cholecystographic 


media to these patients. Elevation of protein-bound 
iodine for several months and false positive urine 
albumin tests (for three days) may occur after inges- 
tion of iodine-containing cholecystographic media. 


Adverse Reactions: Most reactions are mild and tran- 
sitory; serious side effects are very rare. Gastroin- 
testinal effects (diarrhea, cramps, nausea, vomiting) 
are the most common. Usually the diarrhea consists 
merely of a few loose stools, although rarely it may 
be severe. A mild stinging sensation during urina- 
tion may occur, and rarely, skin rash, urticaria, 
pruritus, and flushing. One case of thrombocytopenia 
has been reported in a patient with a history of con- 
junctival hemorrhages. Subjective complaints have 
been: dryness of throat, burning on swallowing, 
heartburn, sore throat, dizziness, and headache. 
Usual Dosage: 3 Gm. (6 tablets) at night after a 
strictly fat-free supper. 


Supplied: Tablets of 500 mg., envelopes of 6 tablets, 
boxes of 5 and 25 envelopes; also bottles of 500. 


& 
Telepaque for precise oral cholecystography and cholangiography 


brand of iopanoic acid, use 


MORE THAN 40,000,000 DOSES OF TELEPAQUE HAVE BEEN ADMINISTERED 
WITH AN UNPARALLELED RECORD OF CLINICAL SUCCESS 


"Number of doses administered since the introduc | of Telepaque 


inthrop PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


WINTHROP LABORATORIES 
NEW YORK, N.Y. 10016 











331% or more of the average 
X-ray Department’s caseload 
сап пом be handled іп а single 
9'x 11гоот. . 
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(And the new Picker Automatic 
Chestfilmer System also 
guarantees exceptional savings 
in time and money while 
dramatically improving 
chestfilm quality.) 





This exciting new Picker Automatic 
Chestfilmer System—the only 
complete system—is the most rapid, 
least expensive way to do chest 
radiography. This totally new system 
can handle more patients in less time 
with the least experienced operating 
personnel, with a minimal possibility 
of error, and with a need for so little 
space—while also improving the 
yield of diagnostic information. 


This new system permits the centralization of all 
chest work (typically Y3 or more of the usual 
caseload) in a single small room thereby freeing 
other equipment in other rooms for other jobs. This 
approach is perfectly practical for any institution 
with three or more x-ray rooms; it allows the 
processing of more patients more rapidly at 
significantly lower costs than ever before possible. 
And it also releases more experienced 
technologists for more challenging procedures. 





How can the Picker Automatic Chestfilmer System 
accomplish all this? First, the time required for 
loading, unloading, and transporting cassettes is 
eliminated: the cassettes are gone. Instead, the 
technologist loads a light-tight "feed magazine" 
with up to 125 conventional 14” x 17” x-ray films 
just as they come from the box. Then the feed 
magazine is simply attached to the exposure 
module which is automatically servo-aligned to the 
x-ray tube to simplify and accelerate patient 
positioning. With the insertion of the patient's I.D. 
card the film moves automatically from the feed 
magazine to the exposure chamber. The operator 
makes the exposure and simultaneously the 
patient's identification information is imprinted 
directly onto the film. After the exposure, the film 
moves into an automatic film processor which then 
yields a dry, ready-to-read radiograph. 


Time lapse for the entire process from exposure 
to dry film? Less than 2 minutes. 


Quality of film? Consistently improved 
radiographic detail results from a vacuum system 
that enforces intimacy of screen/film contact. 
Result: detail sharpness superior to that achieved 
with the newest and best of the conventional 
cassettes. 


Does it really work? A typical comment about this 
system from a Chief Radiologist of a 1200 bed 
hospital: “... we used to leave a stack of unfilled 
requisitions for chest x-rays for the night staff, but 
now we are essentially finished by mid-afternoon.” 
Consider the saving of time and money. 


Finally: Virtually any institution with three or more 
x-ray rooms can more than justify this system 
economically and otherwise. Hospitals with as few 
as 300 beds can save enough money—and the time 
of valuable personnel—to make this an astute 
investment. But since such generalizations can't 
satisfy the needs of individual situations, we now 
offer two thoughts on how you might further 
evaluate the applicability of this new system to 
your institution: 
(1) Write for detailed information. 
(2) Invite our representative to make a detailed 
economic analysis of your current chest 
X-ray costs. 


Picker Medica! Products Division, 595 Miner Road, 
Cleveland, Ohio 44143. 


PICKER 


The “single source responsibility" company. 


FOR THE RIGHT ANSWER 
WHEN YOU NEED IT 





RADIOGRAPHY OF INFANTS AND CHILDREN (2nd 
Ed.) by Donald B. Darling, Tufts Univ. School of Medi- 
cine. Foreword by John Caffey. (4 Contributors) Stan- 
dard examinations are described with clear instructions 
and illustrations for obtaining each view. Suggested ex- 
posure factors are supplied for each projection. Contrast 
studies are covered in detail with description of the prepara- 
tion, method of examination, contrast material and amount. 
and suggestions in handling special problems such as al- 
lergic patients. Also covers neuroradiological procedures. 
non-vascular and vascular special studies, and radiation 


protection. 70, about 184 pp. (9 x 12), 591 il., 81 tables. 


ACOUSTIC NERVE TUMORS: Early Diagnosis and 
Treatment (2nd Ed.) by J. Lawrence Pool, Columbia 
Univ., New York City; Arthur А. Pava, Wesson Memorial 
Hospital, Springfield, Mass.; and Elliott C. Greenfield. 
Long Island Jewish Medical Center, New Hyde Park. Pre- 
sents the latest methods of detecting acoustic neurinomas 
and current techniques of surgical management. Tomo- 
graphic and other x-ray techniques, pantopaque cisternog- 
raphy, radioactive scanning, arteriography and various elec- 
trical tests are described and illustrated at length. Copiously 
illustrated and well documented by tables. 70, 252 рр. 
(634 X 934). 114 il., 24 tables, $13.50 


THE PHARYNGOESOPHAGEAL SPHINCTER b, 
Costantino Zaino, New York Univ. Medical Center: 
Harold G. Jacobson, Montefiore Hosp. and Medical Cen- 
ter; Harold Lepow, Albert Einstein College of Medicine; 
and Cahit H. Ozturk, Neil/sville Memorial Hospital, Wis. 
Based on a series of 110 specimens, this volume presents 
in detail the normal gross and histologic anatomy of this 
pharyngoesophageal region. The normal roentgenologic 
anatomy is given. Involutional. degenerative, functional and 
structural roentgenological changes of this region are also 
reviewed in terms of the authors’ findings. Comparative 
changes between the upper and lower sphincters are tabu- 
lated. °70, 224 pp.. 177 il., 14 tables, $18.50 


SA a ES SC 


CHARLES C THOMAS e PUBLISHER 
301-327 East Lawrence Avenue 
Springfield 9 Illinois e 62703 
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Send for your free copy of 
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BONE TUMORS: General Aspect» 
and Data on 3,987 Cases (2nd Ed.. 
2nd Ptg.) by David C. Dahlin, Mayo 
Clinic, Rochester, Minnesota. "70, 296 
pp. (8% x 11), 572 il, 5 tables, $18.00 


AN ATLAS OF DETAILED NOR- 
MAL PNEUMOENCEPHALO.- 
GRAPHIC ANATOMY (2nd Ed.) by 
Giovanni Di Chiro, National Institute 
of Neurological Diseases and Stroke. 
Bethesda, Maryland. ‘70, about 340 
рр. (11 x 8%), 531 il. (4 in full 
color? 


ATLAS OF ROENTGEN ANATOMY 
OF THE SKULL (Rev. 3rd Ptg.) 
by Lewis E. Etter, Univ. of Pitts- 
burgh, Pennsylvania. With a section 
on "The Radiographic Anatomy of the 
Temporal Bone" by J. Brown Far- 
rior, and a section on “The Roentgen 
Anatomy of the Skull in the Newborn 
Infant” by Samuel G. Henderson 
and Louise S. Sherman. '70, 232 pp 
(819 x 11), 239 il., $24.75 


GLOSSARY OF WORDS AND 
PHRASES USED IN RADIOLOGY, 
NUCLEAR MEDICINE AND UI. 
TRASOUND. (2nd Ed.). Prepared 
from various sources for Medical 
Secretaries, X-ray Technicians, Med- 
ical Students and Residents in Rad- 
iology by Lewis E. Etter. With a 
section on "Suggested Terminology 
For Roentgenological Reports” devised 
by Doctors Fisher, Bovard, and 
Bacon for the Pennsylvania Radiologi- 
cal Society. Foreword by Patricia 
Warchock. '70, 384 pp. (6% x 914). 
7 il., $22.50 


PULMONARY INVESTIGATION 
WITH RADIONUCLIDES: First An- 
nual Nuclear Medicine Seminar 
compiled and edited by Albert J. Gil- 
son and William M. Smoak, III, 
both of Univ. of Miami School of 
Medicine. (27 Contributors) "10, 392 
pp. (6% х 9%), 197 il, 12 tables, 
$21.50 


INDICATIONS AND ALTERNA- 
TIVES IN X-RAY DIAGNOSIS b, 
Melvyn H. Schreiber, Univ. of Texas 
Medical Branch, Galveston. 70. 128 pp.. 
$4.50 
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GE INNOVATION 


Answering Technic with Technology 








The problems facing radiology 
aren't new. Yet, their significance 
and impact undergo a continual 
face-lifting ... growing to such 
proportions that answers, now, 
are imperative. Answers to the 
need for more diagnostic 
information... heavy, growing 
patient volume...a continuing 
concern for maximum safety... 
and rising patient care costs. 


All of which raises one more 
equally critical question: "How?" 


At General Electric, we are 
convinced that one avenue lies 
through innovation...by applying 


' leput 


our technology to the develop- 
ment of medical systems 
which answer today's needs 
and accurately anticipate 
tomorrow's. 


Specific examples of how GE 
answers technic with technology 
include: The Maxiray line of x-ray 
tubes with higher instantaneous 
exposure ratings, which permit 
the generation of more radiation 
through a smaller focal spot and 
reduce exposure times; the 
CMX-110 mobile x-ray unit which 
operates without a cord, yet 
delivers radiographic results that 
match those of a polyphase 
procedure room; Telegem 
integrated systems that multiply 
the procedures performed in a 
single roomto relieve patient-load 
problems; and GE's Sentry 
Collimator which minimizes 


more 


patient radiation exposure, 
improves film quality, increases 
the technologist's efficiency. 


No wonder more radiology 
departments across the country 
rely on General Electric 
answer systems for solutions 

to their critical equipment and 
procedure problems. 


I^ novation into our 
systems so youll get 
rore answers 
o ut of them 


GENERAL QD ELECTRIC 


The answer systems 
add a new dimension 
to GE leadership 


They're all together now ... the quality you've 
trusted; the safe, high-level systems performance 
you've depended on; plus this lineup of products 
which convincingly demonstrates GE's innovative 
capability. 


Ask your GE representative to help you choose the 
combination of medical systems that can answer 
your specific needs now and for years to come. 
The answer systems from General Electric. 




















FLUORICON 300/CINE 180 MAXIRAY X-RAY TUBES TELEGEM 15 





MAXITOME TOMOGRAPHIC SYSTEM 


Other GE answer systems: 


MSI GENERATORS € GE-3000 PANORAMIC X-RAY SYSTEM 
€ MONITROL/90 and MONITROL/15 TABLES @ RT TABLE 
(RADIOGRAPHIC/TOMOGRAPHIC) e MONOTRIEVE 
INFORMATION STORAGE/RETRIEVAL SYSTEM € GE ROLL FILM 
CHANGER 9€ GE VERTICAL BUCKY STAND 





TELEGEM 90 


GENERAL QD ELECTRIC 


General Electric 
Medical Systems, 
Milwaukee, Toronto, 
Liege 


Gr aphic'! To test, to “see” and 
to learn what goes on 


Dynamic’! inside the patient! 
Logic’! 





Announcing 


Graphic... | 





...8 NEW Speed! 
concept Portability! 
in scanners! simplicity of Operation! 


Scan speed ranges to 1,000 cm./ тіп. 


. variable from 10 to 1,000 cm., minute with appropriate fixed 
index level. 1,000 cm. minute makes it the fastest scanner available. 
Portal to portal patient time may be less with some studies than 
with camera devices. 


Portable 


. . System is readily portable and can be easily moved on its 5" 
casters. Will fit through any standard door opening. It is the only 
scanner that can easily be taken right to the patient in his hospital bed. 


Simple to operate 


. . . technician can master scanner operation within 30 minutes. 
Remote control for detector positioning. Detector angle may 
be adjusted 360°. 


Scan area 17” either way 


... 17" x 14" in either direction. Allows for easier patient set-up to 
scan large lung fields, liver, spleen, etc. Can scan 17" laterally or 
horizontally (important in obese patients). Uses standard 14" x 17” 
x-ray film. 


Convertible 


.. . the Graphic is available with either a 3" or a 5" detector head. 
Can be converted easily in the hospital from a 3" to a 5" scanner. 


Versatile 


. . . five levels of contrast enhancement including digital mode and 
six levels of background erase. 


Integrated circuitry 


. . allows fast, reliable photoscans in the shortest possible time 
with less instrument down time. 


Ask about Abbott's unique service concept! 


TM—Trademark. 


Announcing 


Dynamic... 





...to study the 
life systems! 


Four chart speeds 


. . . 0.1 millimeter/second, 1.0 millimeter/second, 10 millimeters/ 
second, and 20 millimeters/second which are keyed to the 

circulation times relating to dynamic function studies of the important 
organs of the body. Included are the brain, lungs, heart, and kidneys. 


Digital 
‚.. the Dynamic system is entirely digital in operation. 


“Foldover” capability 


. . . this unique feature of the strip chart recorder assures you that no 
data will be lost. A Dynamic exclusive. 


Heated stylus 


. . . in each of the strip chart recorders eliminates the messy chore of 
ink changing. This prevents blurred information as well as smudged 
fingers. 


Choice 
. . . of one, two, and three detector systems. 1.5 x 1.5 inch sodium 


iodide detectors mounted on electrically operated arms. This modular 
concept allows you to add on as your needs expand. 


007228 


Logic... ...for in vitro and 


in vivo tests! 






Radioisotope tests ر ا‎ 


. . . including T-3, T-4, thyroid uptake*, hepatic uptake*, plasma 
volume, fecal Rose Bengal excretion, iron binding, fat absorption, 
and placenta localization*. 


Speed of electronics 


... count and display in excess of 15,000,000 counts per minute. 


Solid state integrated circuitry 


. . . assures higher reliability; less down time. 


Simple to operate 


... minimum of controls with Direct Ratio Readout in %. 


Choice of 3 models 


... 101 and 111 have spectrometer and well in one instrument. 
The 121 has an external well. 


Fast service 


. . with easy-to-use service manual; replacement boards in 24 hours. 
"There's no waiting for servicemen. 


Modular concept 


... with built-in versatility. Protect your investment by adding 
components as the need arises. 


*May be done by adding medical stand, external probe (shield and collimator). 


The Full Line Nuclear Medical Instrument Company c) 
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CASE STUDY NO. 1. CIRRHOSIS WITH FOCAL NECROSIS. 
STATIC SCINTIPHOTOS. 


ANTERIOR VIEW. POSTERIOR VIEW. 





LATERAL VIEWS. 





RIGHT LEFT 


CASE STUDY NO. 2. LEIOMYOSARCOMA METASTATIC TO LIVER. 
STATIC SCINTIPHOTOS. 


ANTERIOR VIEW. POSTERIOR VIEW. 





RIGHT ANTERIOR VIEW 
(WITH MARKER). RIGHT LATERAL VIEW. 





Th Liv r Study 


* Evaluation of Reticuloendothelial System Labelling in the Liver 


with the Nuclear-Chicago Pho/Gamma^ Scintillation Camera 


Liver scintiphotography employing 99?mtechnetium sul- 
fur colloid and the Pho/Gamma Scintillation Camera 
offers extremely high resolution images of reticulo- 
endothelial-system distribution in the liver, spleen and 
bone marrow. 


PRELIMINARY DISCUSSION. In the normal liver, the 
reticuloendothelial system is uniformly distributed, 
with areas of decreased labelling showing only in the 
region of the porta hepatis, gall bladder fossa, and in 
intersegmental fissures. 

Abnormal regional decreases of liver labelling may 
be recognized as either (1) irregular decrease of 
labelling in the whole liver or an area of it or (2) focal 
decreases of labelling with discrete margins and clear 
definition in comparable scintiphoto views. 


SETTING-UP. Liver scintiphotography is usually best 
performed with the high-resolution, low-energy Pho/ 
Gamma collimator appropriate for 99mTc. The patient 
is positioned touching the collimator, and is exam- 
ined in the recumbent position to reduce respiratory 
and other motions. In circumstances where the entire 
liver and spleen area are to be visualized in one view, 
the diverging collimator may be used. 


ISOTOPE AND DOSE. An intravenous injection of 3 
or 4 mCi of ??"TCc sulfur colloid is administered. 


DATA ACCUMULATION. Twenty minutes after injec- 
tion, a series of static scintiphotos of the liver, spleen 
and bone marrow is obtained. A non-enlarged spleen 
is best imaged in left posterior and oblique views. 
Useful marrow views include upper sternal area, and 
left pelvis, hip and femur. 

Data densities of 500,000 counts for an anterior 
view of the liver are desirable. Preset exposure time 
is kept constant throughout examination of the liver 
and spleen so that exposure intensity will be com- 
parable in all the scintiphotos of these organs. For 
marrow scintiphotos, increased dot density and 2-min- 
ute exposures are normally used. 


CASE HISTORIES. Case Study No. 1: Male, 60 years 
old. Known cirrohosis probably due to chronic alco- 
holism. Admitted for evaluation of low-grade fever. 

Case Study No. 2: Female, 62 years old. Admitted 
for evaluation of abdominal cramping and liver en- 
largement. Seven years earlier, partial gastrectomy 


An exchange of information on topics © 


yielded the diagnosis of “leiomyoma, ulcerated stom- 
ach.” Two years prior to this admission, laparotomy 
had revealed leiomyosarcoma in the left lobe of 
the liver. 


EVALUATION. The purpose of these Pho/Gamma 
liver studies is to evaluate (1) shape, position, and 
general outline of the liver as imaged on the scinti- 
photos and (2) the nature of any labelling decrease, 
whether uniform, irregular or focal. Labelling in the 
spleen and marrow is compared with liver labelling 
to assess the possibility of portal-systemic shunting 
(indicated by greater spleen and marrow labelling, rel- 
ative to the liver) or hypertrophy of the bone marrow. 

In the clinical scintiphotos shown at left, examples 
of uniform decreased labelling, irregular labelling, and 
focal defects of labelling are evident. 

The patient with cirrhosis (Case Study No. 1) has 
generalized decrease and irregularity of labelling con- 
sistent with that disease. Furthermore, a focal defect 
of labelling exists in the left lobe of the liver and is 
best seen in the left lateral view. (This defect was 
subsequently found by local surgical biopsy to be 
the site of focal necrosis which had been responsible 
for the patient's low-grade fever of unknown origin.) 
Also typical of a cirrhotic are the bright labelling of 
the slightly enlarged spleen and bone marrow (with 
marrow extension into the right femur). 

The patient with leiomyosarcoma (Case Study No. 
2) is an excellent example of focal metastatic lesions 
causing some decrease of liver labelling, as well as 
enlargement of the liver that is so common with meta- 
static disease of the liver. Giant splenomegaly also 
exists on a congestive basis. 


CONCLUSIONS. Liver scintiphotography with the 
Pho/Gamma Scintillation Camera апа 99?mTc sulfur 
colloid appears to be a markedly improved liver- 
imaging technique and sensitive diagnostic test for 
liver disease. 

This form of scintiphotography provides a large 
amount of specific information about liver structure 
and hemodynamics and is an accurate guide for the 
selection of biopsy sites. When combined with other 
special procedures, such as liver scintiphotography 
during rose-bengal excretion or liver-blood-flow eval- 
uation, the Pho/Gamma liver study with 99™Tc sulfur 
colloid offers many other diagnostic possibilities. 
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2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 
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Multiply yourself...with the Westinghouse 





mobile X-Ray units. 


Your technicians can move quickly and 

easily from patient to patient throughout 

the hospital. No need for a guide 

or someone else to help push. 

These low profile, lightweight mobile 

units mean you can increase the 

capability of your department by caring for 
more patients in less time. In a word, better 
patient care. Happy technicians. Specifically, 
our 110/220 vtransformer unit weighs only 
500 Ibs., our 110 v condenser discharge unit 
only 550 Ibs. Yet both have high x-ray output. 
To really find out how easy they are to use, 
write or call Westinghouse Medical 
Products Divisions, Plant: 2519 Wilkins 
Ave., Baltimore, Md. 21203. Tel. 

(301) 233-2300; General sales office: 

4701 Lydell Rd., Cheverly, Md. 20781. 

Tel. (301) 322-4200. 


You can be sure... if it's 
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CHESTOMAT 


FILM CHANGER SYSTEMS 
For Chest Radiography 








THE NEW CHESTOMAT SYSTEMS 
COMPLETE WITH AUTOMATIC DEVELOPING UNIT 


There are several combinations for 
all types of thoracic radiography. 
CHESTOMAT Systems make 


К ork easier ve time 
SCHICK your work easier, Sa 
and money. See your dealer 
X-RAY `` for more details, or 
write to... 


SCHICK X-RAY CO., INC. 


415 Green Bay Road + Wilmette, Illinois 60091 
Phone (312) 256-4700 


*See the CHESTOMAT SYSTEMS at booths 62 & 63 during the RSNA Meeting. 
Palmer House, Chicago, November 29 through December 4, 1970 
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Photo by Erich Hartmann Diagnost N 


A MATTER OF LIFE AND TIME 


Brain damage can irreversibly change the course of a human life. Recognizing 
that the physician requires fast, full information in planning a course of treat- 
ment, Philips developed the Diagnost N and Polytome U, for precise, radio- 
graphic examination. Each of these systems can help determine the precise 
extent of damage suffered after a neurological accident. 


The Diagnost N is a completely self-contained unit for study of the skull and 
associated neurological procedures. It can be used for TV fluoroscopy, 
standard radiography, linear tomography, cinefluorography and video record- 
ing. The versatile neuro chair completes an isocentric system allowing exam- 
inations in any patient position and at any x-ray beam angle. These capabilities 
afford ease of patient handling and, in many instances, significant reduction 
in procedure time. 


The Polytome U offers unlimited tomographic choice—linear, elliptical, circu- 
lar or hypocycloidal—as well as zonography. It minimizes unwanted detail 
by blurring and gives precision graphic recording down to 1mm ‘cut’ of a 
specific area of study. 


Both the Diagnost N and Polytome U are extremely high-speed units of great 
versatility. Each are of incalculable aid when detailed information, and speed 
in getting it, are vital in determining treament. 


To find out more about how these systems can be of benefit to you, contact 
your Philips Medical Systems dealer or write: 


PHILIPS’ 


PHILIPS MEDICAL SYSTEMS, INC. 
A NORTH AMERICAN PHILIPS COMPANY 






100 East 42nd Street, New York, N. Y. 10017 
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Polytome U 


GAMMA VUE" 


SYRINGE 
SHIELD* _ 


Protects your fingers and hands 
from radioactive doses 
administered by syringe 


* Reduces Tc-99" exposure by factor of 50. 

* Maximum shielding for technicians. 
Tapered lead wall assures minimum 
interference with venipuncture. 


* Uses standard disposable syringes. 


"Gamma Vue" Syringe Shields reduce the radiation 
hazard from syringes containing millicurie quantities 
of radioisotopes. Though designed for use with 
Technetium-99™, they have sufficient lead thickness 
to reduce the ionizing radiation from other isotopes 
to tolerable limits. For example, where 8 mc of 
Tc-99" would normally expose the fingers to a 5 
R/hr hazard, the "Gamma Vue" reduces this by a 


Shield Model No. 





Disposable 
Syringe 
| 






High-density, 


lead glass 

Maximum Minimum 
shielding interference 
for - with 
technician venipuncture 


factor of up to 50. For I-131, the dose rates are 
reduced 4-fold. 

Consists of a 3/16" lead cylinder with a high-density 
lead-glass panel for viewing the syringe calibration 
marks. Tapered lead wall assures minimum inter- 
ference with venipuncture. Each shield will accept 
standard disposable syringes. When ordering, please 
state the size and brand name (or mfr.) of the syringe 
you will be using. 


56-265 56-262 56-263 56-260 56-261 
Capacity 1сс 2% cc 5 сс 10 сс 20 сс 
Tuberculin 
Weight 3 oz. 4 oz. 5 oz. 9 oz. 13 oz. 
Price $40.00 $36.00 $37.00 $38.00 $42.00 
GAMMA VUE" y 
VIAL SHIELD* B. 
High-density же! 
lead glass Ж > 


Lets you handle, dispense and view 
the contents of radioisotope 
containers—without removing 
them from their shields 





56-232 ‘‘Gamma-Vue” Vial Shield has a 1/4" lead wall; 
vials up to maximum 3%” 


56-234 


high and 13%” D. Measures 4" high x 2” О.Р. Weighs 3 Ibs 





Lead 


Vial Shield 
in use with 
Syringe Shield 





ideal for low-energy gammas such as Tc-99m. Accepts 
$75.00 


“Gamma Vue” Vial Shield has a 1/2" lead wall. Holds containers up to 274" high and 1%” D. Measures 
3" high x 3” O.D. Weighs 5 Ibs 82.50 


IMMEDIATE DELIVERY 
ALSO SEND FOR NEW CATALOG 70-C 
Contains complete line of Nuclear and X-Ray accessories and supplies 
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NUCLEAR ASSOCIATES, INC. 


35 URBAN AVENUE, WESTBURY, М.Ү. 11590 e PHONE (516) 333-9344 • TWX 510-222-8958 
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Siemens 


The Siregraph is a totally coordinated system 
for remote-control fluoro-radiography. 


The results are evident in the ease, 
convenience and clarity of operation. 
From the remote console, the radiologist 
has full control of TV image-intensifier 
brightness and magnification, radiography 
and cinefluorography, planigraphic 


selection, and compression cone pressure. 


Patient-positioning controls are duplicated 
on acontrol panel near the table top. The 
table can move thru + 75 cm longitudinally 
and + 15 cm laterally, and can be tilted 
from 90° upright to 90° Trendelenburg. 


direction at the same speed. 

The fixed focus film distance and 
closeness of film plane to table top assures 
images of superior diagnostic quality. 

Application of the remote-controlled 
compression cone automatically blocks 
table top movements, eliminating a potential 
source of injury or discomfort to patient. 
The amount of compression is continuously 
indicated on the control console. 

The lontomat 6 timer can measure 
radiation directly. It permits accurate 
control of even the 





The Siregraph meets 
a wide diagnostic 
range, from contrast 
studies to routine 
work, including Bucky 
radiography, 
planigraphy and 
zonography. Oblique 
fluoroscopy and 
radiography can be done at angles up 

to + 30° along the table axis. The 
radiographic object remains centered 
between the X-ray beam and the image 
intensifier or film carrier at all times, so 
the object remains centered during 
oblique projection. 

The carrier can be shifted remotely 
from the console up to + 25 cm along the 
table axis, at whatever speed is selected. 
If further excursion is needed, the table 
top moves automatically in the opposite 
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shortest exposures, 
with remote selection 
of any of three 
radiation-sensing 
fields. The under 
table film carrier 
serves for both spot 
films and Bucky 
radiography, with a wide choice of formats. 

The collimator closes automatically 
to match whichever film format is selected. 
In fluoroscopy, it opens automatically to 
match the image intensifier. 

A Cine or 70 mm camera, console 
controlled, can be mounted on the ten/six 
inch dual-stage image intensifier TV unit. 

For details, contact your Siemens 
representative or write Robert MacKinnon, 
Siemens Corporation, 186 Wood Ave. So., 
Iselin, New Jersey 07083. (201) 494-1000. 





The Picker 
Dynacamera 2: 


The scintillation camera that also does dynamic 
function work without the need for extra modifications, 
appendages, or cost. 


(We wouldnt settle for less. Why should you?) 





Please speak to your local Picker technical representative for the complete story 


The "single source responsibility" company. 
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THE SYNDROME OF BRONCHIAL MUCOCELE AND 
REGIONAL HYPERINFLATION OF THE LUNG* 


By LEE B. TALNER, M.D., JOHN T. GMELICH, M.D.,t AVERILL A. LIEBOW, M.D., and 
RICHARD H. GREENSPAN, M.D. 


NEW HAVEN, CONNECTICUT AND SAN DIEGO, CALIFORNIA 


HEN the lumen of a bronchus be- 

comes occluded, there may develop 
dilatation of the distal portion with gradual 
accumulation of mucus. The term bronchial 
mucocele (bronchocele) has been previ- 
ously coined to describe this dilated, bron- 
chial structure which retains its normal 
connections to the distal lung paren- 
chyma.!* Such a sequence of events may 
follow either congenital or acquired bron- 
chial obstruction. The former is exemplified 
by bronchial atresia while the most com- 
mon examples of the latter are postinflam- 
matory stricture and neoplasm. 

An intriguing aspect of segmental bron- 
chial obstruction is the resulting distur- 
bance in ventilation of the involved lung 
segment. In contrast to occlusion of a lobar 
bronchus which invariably produces atel- 
ectasis, occlusion of a segmental bronchus 
rarely does so because of the presence of 
collateral ventilation. Although segmental 
bronchial obstruction may not produce any 
change in volume of the involved lung seg- 
ment, most of the reported cases of mu- 
cocele due to bronchial atresia have shown 
a striking degree of focal hyperinflation in 
the involved segment. This complex of 
bronchial atresia and focal emphysema was 
recently reviewed by Curry and Curry,’ 
who added 2 cases to the 6 they found pre- 
viously reported." Further search 
has revealed 11 additional examples, 5! ^ 
12,13,18,26 most of which were presented with 
emphasis on the bronchocele, but which 
also demonstrated the features of bronchial 
atresia and focal emphysema. 

In the present report 2 patients are 
added to the 19 with this syndrome. In 
both the findings are consistent with bron- 


chial atresia, but the presence of evidence 
of chronic infection makes it impossible to 
exclude postinflammatory bronchostenosis 
as a contributing factor in the development 
of bronchial obstruction. 


REPORT OF CASES 


Case т. S.S., an asymptomatic 28 month old 
girl was admitted in September 1965 for in- 
vestigation of a gradually enlarging mass in the 
right chest. She was in excellent health until 10 
months of age when she developed a cough, 
fever and wheezing. Roentgenograms of the 
chest showed bilateral pulmonary infiltrates and 
hyperexpansion of the right lower lung feld 
(Fig. 1,4). After antibiotic therapy, she im- 
proved and remained asymptomatic. There was 
no history of foreign body aspiration. In serial 
roentgenograms, there was a persistent hyper- 
lucency of the right lower lung field and a 
gradually enlarging ovoid density below and 
lateral to the right hilum (Fig. 1B). 

The admitting physical examination dis- 
closed no abnormalities other than decreased 
breath sounds over the right lower chest. In- 
vestigative procedures for cystic fibrosis, agam- 
maglobulinemia and infectious processes were 
negative. The findings at bronchoscopy and 
right heart catheterization were normal. Air 
trapping in the right lower lobe was confirmed 
during fluoroscopy. On bronchographic ex- 
amination (Fig. 1C), the upper and middle lobe 
bronchi were displaced superiorly. Several foci 
of overdistention with adjacent bronchial 
crowding were noted within the superior seg- 
ment (Bs) and in several basilar regions, pro- 
ducing an unusual bronchographic pattern. A 
subapical (Bx; according to Boyden) segmental 
bronchus ended blindly 1 cm. proximal to the 
ovoid lesion. The vascular rearrangement dem- 
onstrated in the pulmonary arterlogram was 
consistent with the bronchographic anatomic 
findings. The ovoid lesion did not opacify. In a 


* From the Departments of Radiology and Pathology, Yale University School of Medicine, New Haven, Connecticut, and the 
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Т USPHS Trainee in Pathology (HE-51 53). 
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Mic. 1. Case 1. (4) Initial frontal roentgenogram at the age of то months shows increased radiolucency of the 
right lower lung field with streaky densities at the right base. (B) Posteroanterior chest roentgenogram at 
28 months of age demonstrates large ovoid density near the right hilum with lower lobe infiltrate. Hyper- 
lucency and overinflation are clearly demonstrated on the right side. (C) Right posterior oblique view o 
right bronchogram shows bizarre distortion of bronchial anatomy. The upper and middle lobe bronchi are 
displaced superiorly (dark arrows) by an emphysematous lower lobe. The basilar segmental bronchi are 
compressed. A subapical bronchus (white arrow) ends blindly proximal to the oval density. (D) Thoracic 
aortogram reveals enlarged right bronchial artery but no aberrant systemic arterial supply to the right 


lung. 


thoracic aortogram (Fig. 1D), there was en- 
largement of the right bronchial artery but no 
abnormal systemic vessels coursed to the right 
lung. 

At thoracotomy in October 1965, there was 
overinflation of the lateral portion of the right 
lower lobe and only a minimal ventilatory re- 
sponse could be demonstrated by the anesthesi- 
ologist. Normal ventilatory responses of in- 
flation and deflation were observed in the 
middle and upper lobes. A right lower lobec- 
tomy was performed. 


After its removal, the intact right lower lobe 
maintained its usual size and contour because 
of severe air trapping. The lobe was inflated 
with a modified Kaiserling fixative via a bron- 
chial cannula. A bronchogram made on the 
specimen again demonstrated the blind sub- 
superior segmental bronchus, and no contrast 
material could be introduced into the ovoid 
lesion. In an effort to trace possible proximal 
connections of the latter, the Bs and Bx; 
segmental bronchi were injected with different 
colored vinyl plastic, following which the lung 
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l'1G. 2. Case 1. (4) Gross photograph of resected right lower lobe shows the fusiform cavity occupying the sub- 
apical region. No proximal bronchial connection could be demonstrated. However, distal bronchial dis- 
tributions are present (arrow). (B) Large plug of solid mucus which completely filled the dilated bronchial 
cavity shown in 4. Note the finger-like projections which extended into the distally connected bronchi. 


was sectioned along the major bronchi. A 
2X3X1.2 cm. fusiform sac occupied a sub- 
apical position (Fig. 24). No proximal con- 
nections to the Bs or Bx; bronchi could be 
found. This dilated bronchial segment was filled 
with a large, solid mucus plug (Fig. 2B) which 
had 3 small finger-like projections extending 
into distally connected bronchi. The wall of 
the sac was slightly fibrous, measured 1.5 mm. 
in thickness, and was lined by pseudostratified 
columnar ciliated epithelium. Circumferenti- 
ally arranged smooth muscle and small mucous 
glands were present, but no islands of cartilage 
were identified. In the distal lung parenchyma, 
there was bronchiolectasis and chronic bron- 
chiolitis with a plasmacytic and lymphocytic 
cellular infiltrate in the submucosa. The sec- 
tions of the Bx; bronchus and posterior basilar 
bronchus contained immature cartilage. This 
interpretation was based on the increased pli- 
ability to palpation and microscopic demonstra- 
tion of the thick perichondrium, decreased 
amount of matrix and hypercellularity of the 
chondrocytes in the small islands of cartilage. 
The apical (Bs) bronchus and the other basilar 
bronchi had more mature and well developed 
cartilage. Pathologic diagnosis was atresia of 
the subapical bronchus to the right lower lobe 
with bronchocele formation. 


Case п. L.D., a 14 year old girl with dorsal- 
lumbar scoliosis first noted in March 196$, was 
admitted in April 1966 for corrective surgery 


of the increasing curvature. A left hilar mass was 
observed on preoperative chest roentgenograms 
(Fig. 3, Æ and C), which, retrospectively, had 
been present on lateral roentgenograms of the 
spine in September 1965, but not in the pre- 
ceding March (Fig. 3D). The patient had nei- 
ther symptoms nor history of any respiratory 
illness. 

On physical examination, no abnormalities 
were noted other than the scoliosis and de- 
creased breath sounds over the left upper lobe. 
On fluoroscopic examination, the lesion neither 
pulsated nor changed volume with the Valsalva 
maneuver but there was marked air trapping 
in the left upper lobe, confirmed on the ex- 
piration chest roentgenogram (Fig. 358). In 
laminagrams (Fig. 3E), the mass was sharply 
defined, somewhat lobulated in contour and 
without calcification. Numerous unrevealing 
diagnostic studies included skin tests for tu- 
berculosis and fungal infection, sputum cul- 
tures, sputum cytology, arterial oxygen satura- 
tion, scalene lymph node biopsy, bronchoscopy 
and right heart catheterization. In pulmonary 
angiograms, there was evidence neither of 
arteriovenous malformation nor of pulmonary 
venous varix, and the lesion did not opacify. 
There was decreased flow of contrast material 
to the left upper lobe with splaying of vessels in 
this region consistent with focal hyperinflation 
(Fig. 3F). 

At thoracotomy on April 28, 1966, a soft, 
round, 4 cm. mass was palpated within the left 
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lc. 3. Case п. (4) Left hilar mass with hyperlucency of the left upper lung field on a routine chest roentgeno- 
gram taken prior to surgery for correction of scoliosis in April 1966. (B) Air trapping in the left upper lung 
field is evident on the expiratory chest roentgenogram (April, 1966). (C) Lateral chest roentgenogram 
(April, 1966) reveals the smooth, rounded contour and hilar location of the lesion. (D) Lateral roentgeno- 
gram from the spine examination performed in March 1965. No mass is evident. Subsequent spine ex- 
amination in September 1965 demonstrated the lesion, but it was not recognized at that time. 
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upper lobe. There were hyperinflation and air 
trapping in the superior portion of the left 
upper lobe. Multiple hyperplastic lymph nodes 
were present in the left hilum. A left upper 
lobectomy was performed. 

The left upper lobe, after intrabronchial can- 
nulation and inflation with a modified Kaiser- 
ling fixative, was sectioned along bronchi (Fig. 
44). The bronchial anatomy was extremely 
complicated as illustrated in Figure 4B. In 
essence, a diaphragm of mucous membrane pro- 
duced subtotal obstruction of the superior divi- 
sion of the left upper lobe bronchus, just 
proximal to its bifurcation. Distal to the ob- 
struction, the bronchial subdivisions showed 
varying degrees of cylindrical апа saccular 
dilatation, the largest measuring 3X2 cm. As in 
Case 1, the sac had a lining of pseudostratified 
ciliated columnar epithelium. Its wall contained 
mucous glands and circumferentially arranged 
smooth muscle, but in this instance there were 
islands of cartilage. The obstructing membranes 
were redundant mucosal folds with super- 
imposed plugs of granulation tissue. The 
bronchial wall contained islands of cartilage 
that were few in number, small in size and im- 
mature in appearance. There was no chondritis, 
although plasmacytic and lymphocytic in- 
filtrates were present deep in the walls. In the 
distal lung parenchyma of the superior divi- 
sion, there were bronchiolectasis, mucus plug- 
ging, chronic bronchiolitis, foci of obstructive or 
"golden" pneumonia, and panacinar emphy- 
sema. In contrast, the inferior division of the 
left upper lobe had bronchi of normal caliber as 
well as undamaged lung parenchvma. The 
pathologic diagnosis was obstruction of the 
superior division of the left upper lobe bronchus 
due to a congenital diaphragm with subse- 
quent bronchocele formation involving the dis- 
tal bronchial subdivisions. 


DISCUSSION 


The first recorded cases of mucocele of 
the bronchus were described by Ramsay 
and Byron in 1953.18 They offered evidence 
which suggested that mucocele, broncho- 
genic cyst and "congenital bronchiectasis” 
are simply variants of the same pathologic 
process, but the writings on the subject are 
controversial and the relationship, if any, 
between bronchogenic cyst and mucocele 
remains unclear. Seventeen documented 
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3. (Е) Lateral laminagram demonstrates the 
smooth, sharply defined margins and intimate re- 
lationship to the hilar shadow. No calcification is 
present. (F) Pulmonary arteriogram made from 
the right atrium. Note the poor flow of contrast to 
the left upper lobe, splaying of upper lobe arteries 
and crowding of the lower lobe vessels. These 
findings are consistent with hyperinflation. The 
hilar mass does not opacify. 


lia. 


cases of bronchial mucocele have been re- 
ported since then. In most of these the 
underlying abnormality was interpreted to 
be bronchial atresia, usually involving the 
left upper lobe. A summary of the pertinent 
clinical, roentgenologic and pathologic data 
on the previously reported patients plus our 
own 2 patients is given in Table 1. Of par- 
ticular interest is the age distribution (17 of 
21 patients below 25 years of age), frequent 
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CLINICAL, ROENTGENOLOGIC AND PATHOLOGIC FINDINGS IN 21 PATIENTS WITH BRONCHIAL MUCOCELE 
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| Roentgenologic . М 
Age Чч ; ч n : Mass on Chest : Я Surroundin 
Author | ^56 | Sex Location Symptoms Evidence of da ; Bronchial Abnormality AIME 
(yr.) Overinflation |Roentgenog am Lung 1lissue 
Ramsay 17 Е LLL superior | History of | Not mentioned | +-air-fuid Membrane occluding origin of sub- | Not stated 
and segment and | pulmonary tu- level segmental bronchus to Ве; branched 
Byron! LUL posterior | berculosis mucocele beyond 
1953 segment 
30 F LUL Asymptomatic | Not mentioned + Complete atresia of anterior segmental | Not stated 
bronchus with branched mucocele 
Jones 22 M LUL anterior | Asymptomatic | Not mentioned + | Blind end to anterior segmental bron- | Not stated 
1955 segment chus: cyst lined by respiratory epithe- 
| | | lium and contained cartilage 
Belsey! 6 M LUL Cough for 1 ES | No mass on | Dilated bronchus: no patent communi- | Emphysema, 
1958 year roentgenogram | cation vith left main bronchus entire LUL 
Simon 19 M LUL арісо- | Increasing + + Tilated branched bronchus (т cm. | Emphysema 
and posterior shortness of diameter) with blind end proximally 
Reid breath | 
1963 = = p= = e — 
2$ F LUL apical and | Pain below | ++ -Fair-tluid 2 cm. cystic cavity, branched towards | Emphysema 
posterior bron- | left shoulder level pe iphery, blind on hilar asp:ct 
chus 
= | _| = — | ———— | = 
18 ? LUL anterior | Recurrent c Several thin- | Dilated bronchial segment with blind | Emphysema 
sezment chest infec- walled cav- end proximally 
tions from аде ities with fluid 
5 mo. levels 
Culiner: 15 M RUL apical | Pneumonia T -+ air-fluid 3 cm. cystic mass with mucoid secre- | Emphysema 
тоба and anterior RUL, poste- level tions 
segments rior sezment 
41 M RUL posterior | Asymptomatic + + Several mucus-lilled cysts Emphysema 
segment 
8 ? LUL anterior | Asymptomatic ++ No mass on | Atretic bronchus with branched muco- | Emphysema 
segment roentgenogram | cele 
25 M RLL superior | Asymptomatic + +air-fuid No surgery 
segment level, comes 
and goes 
Waddell 25 M LUL apical | Asymptomatic ++ No mass оп | Cystic mass; blind bronchus on hilar | Emphysema 
et а12% segment roentgenogram | aspect with distal branching 
1065 
7 F LUL Asymptomatic + + (shadows | No surgery 
increased in 
size over о 
year period) 
Hillerdal 22 M LUL apico- Asymptomatic + No mass on | Apico-posterior segment bronchus | Emphysema 
and posterior roentgenogram | blind on hilar aspect; dilated to 5-6 mm. 
Nordlund? diameter 
1965 
Curry 17 M LUL apico- Asymptomatic c + Occlusion | apico-posterior bronchus | Emphysema 
and posterior near its origin with distention beyond, 
Curry? filled with mucoid material 
1966 p |= d : 5 rs 
31 F LUL apico- Asymptomatic + ++ Obstruction of apico-posterior bron- | Emphysema 
posterior chus LUL with bronchial distention 
distally 
Hanna 7 M RML Asymptomatic + No mass on | Dilated central bronchus ending in a | Emphysema 
et al. roentgenogram | blind pouch proximally, branching dis- 
1969 tally. 
Vaghei?8 13 M LUL apico- Shortness of + + Blind, dilated bronchocele containing | Emphysema 
1970 posterior breath on ex- clear mucus 
ercise 
36 M RUL anterior | Asymptomatic + + Cystic bronchial structure, blind on | Emphysema 
segment hilar aspect, branched peripherally, 
contained clear mucus 
Talner 2 F RLL superior | RLL pneu- + Gradually en- | Subsegmental atresia (Bxe) | with | Emphysema 
et al. sezment monia at age larging ovoid | branched bronchocele containing a 
1970 10 mo. mass rubbery mucus plug 
14 F LUL superior | Asymptomatic + + (mass not | Membranous obstruction superior divi- | Emphysema 
division present оп | sion LUL bronchus with varying de- | and obstruc- 
roentgenogram | grees of dilatation of distal branches tive, pneu- 
т year before) monia 














LLL =left lower lobe; 


LUL=left upper lobe; 


RLL-right lower lobe; 


RUL right upper lobe; 


RML right middle lobe. 
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Fic. 4. Case п. (4) Resected left upper lobe sectioned along the bronchi. The bulging, lighter anterior seg- 
ment is emphysematous and contrasts with the atelectatic darker regions. The larger sacs in the anterior 
segment were filled with green, watery mucus, and an obstructive "golden" pneumonia involves the more 
distal lung parenchyma in the same segment. There is cylindrical dilatation of the apico-posterior bronchus 
and an anomalous branch of the anterior bronchus. Continuity of the bronchial tree is only suggested be- 
cause the stenotic proximal portion of the bronchus has been removed. (B) The distorted ramifications of 
the bronchus to superior division are schematized. A stenosis at one point results in a dilated bronchial 
segment (A) just proximal to its bifurcation. The serpentine communications (arrows) from (A) to the 
apico-posterior and anterior bronchi resulted in cylindrical dilatation of the former (D) and large saccules 


in the latter (B and C). 


absence of history of previous respiratory 
illness, and dominance of involvement of 
the left upper lobe (14/21 patients). A 
mass was apparent in the chest roentgeno- 
grams in 15 of 21 patients. In 5 an air-fluid 
level was demonstrated at some time during 
serial roentgenographic examinations. 
Although the finding of regional emphy- 
sema in relation to bronchocele has re- 
ceived some consideration by most of the 
writers, this association received particular 
emphasis from Culiner in 1964.* This phe- 
nomenon was demonstrable on plain chest 


roentgenograms, expiratory  roentgeno- 
grams and bronchograms and was con- 
firmed at surgery when the involved seg- 
ment showed air trapping as compared with 
normally ventilated adjacent regions. 

The pathogenesis of focal air trapping 
associated with bronchial atresia and 
mucocele remains unknown, but several 
possibilities exist. Although interalveolar 
air drift through the pores of Kohn is an 
established physiologic phenomenon,!? its 
clinical significance has been insufficiently 
appreciated. Thus, it is not common knowl- 
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edge that atelectasis need not develop 
following segmental bronchial occlusion, 
whether consequent to tumor, mucus, or as 
in the present cases, bronchial atresia with 
mucocele formation. It should be remem- 
bered, however, that trans-segmental inter- 
alveolar passage of air extends only to the 
boundaries of a lobe, so that occlusion of a 
lobar bronchus will always result in atelec- 
tasis if interlobar septa are intact. Recent 
experimental evidence suggests that col- 
lateral air drift may also occur at the respir- 
atory bronchiole level.^ In the light of 
these observations, the absence of atelecta- 
sis in the patients with bronchocele is not 
difficult to understand. 

It has not been generally accepted that 
this supposedly conservative phenomenon 
alone could lead to air trapping and the 
development of emphysema. However, 
Culiner e al.*5: and Reich and Abouav,!® 
on the basis of preliminary animal investi- 
gations and observations in clinical ma- 
terial, have concluded that complete bron- 
chial obstruction may, in fact, lead to em- 
phvsema when the aeration of the distal 
parenchyma is maintained solely via col- 
lateral channels. Thev suggest that air 
trapping occurs in such regions because 
interalveolar drift takes place more readily 
during expansion of the lung than during 
contraction. McLean has postulated col- 
lapse of the pores of Kohn during expira- 
tion, with consequent formation of check- 
valve phenomena at the interalveolar 
channels. This is an untenable explanation 
in the presence of normal circulation, how- 
ever, unless collateral ventilation is more 
than a small fraction of normal ventilation 
—an unlikely situation. 

There is an alternative mechanism which 
could explain the focal hyperinflation in 
these patients with bronchial atresia. If 
the patent bronchi and bronchioles which 
conduct the collateral air are themselves 
the seat of partial obstruction, then air 
trapping will occur distally. Since this group 
of patients has in common one tvpe of 
bronchial anomaly, it 1s reasonable to ask 
whether or not there exist other more subtle 
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aberrations such as immature, soft, bron- 
chial cartilage, redundant bronchial mu- 
cosa or regions of stenosis which could re- 
sult in air trapping by check-valve action. 
The latter two have not been observed and 
there is no sound evidence of the first. Al- 
though the mechanism by which air trap- 
ping develops remains unclear, its associa- 
tion with bronchocele is intriguing and 
appears to be an important diagnostic 
roentgenographic finding. 

Atresia of a segmental bronchus is the 
most recently described anomaly of bron- 
chopulmonary development.* In contra- 
distinction to other bronchial anomalies 
(bronchogenic cyst, sequestration, dis- 
placed bronchi, supernumerary bronchi), 
the atretic bronchus in bronchial atresia is 
one segmental airway of a normal bronchial 
complement and has normal distal com- 
munications with the lung parenchyma. 

As a result of the absence of a proximal 
connection, mucus accumulates resulting in 
dilatation of the distal bronchus and its 
ramifications. The bronchial dilatation 
may not be apparent on the initial roent- 
genographic examination but can be seen to 
develop with time, as observed in our cases 
and others. As the blind segment enlarges, 
it becomes increasingly more saccular. Its 
connections with the distal lung parenchy- 
ma become more distorted and appear to be 
too few for so large a mass. At this stage 
the appearance of the lesion can be mis- 
leading and misinterpretation as a broncho- 
genic cyst can be made. 

A further consequence of bronchocele 
formation is the inspissation of mucus 
within the distal smaller air spaces. When 
not dissected along the plane of the bron- 
chus, ectatic bronchioles may give an ap- 
pearance that may be misinterpreted as 
multiple “microcysts.” The distal lung 
parenchyma may appear golden-brown and 
consolidated due to an obstructive or 
"golden" pneumonia, the frequent result of 
any distal obstruction. 

Total occlusion of lobar bronchi has been 
produced experimentally by ligation? and 
by surgical exclusion.? In both studies, 
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mucus production persisted within the 
ligated bronchus and caused gross bronchial 
dilatation and mucus plugging within 1 
week. The degree of bronchial dilatation 
and the amount of mucus produced in- 
creased with the duration of occlusion until, 
at 3 months, there was a maximal dilatation 
with a twofold increase in bronchial vol- 
ume. Some of the reported atretic bronchial 
segments have shown at least a fourfold 
increase in volume. The most rigid and 
inflexible component of the bronchial wall 
is the cartilage, the amount of which de- 
creases corresponding to the size and more 
peripheral location of the bronchus. When 
the cartilage is present as almost complete 
rings, little dilatation is possible, but when 
cartilage is present as islands, then much 
greater dilatation can occur. This is sup- 
ported by observations in bronchiectasis in 
which the second through fourth orders of 
segmental bronchi and not the first are 
ectatic. It is also possible that the cartilage 
may be immature, underdeveloped, or 
partially absent in atretic bronchial seg- 
ments. 

The pathogenesis of bronchial atresia 
remains unknown although its occurrence 
has been chronologically estimated. De- 
tailed studies of bronchopulmonary de- 
velopment record the first appearance of 
segmental bronchi at the fifth week of ges- 
tation, while the adult complement of 
segmental bronchi is not achieved until 
several weeks later. Simon and Reid” 
speculated that bronchial atresia may occur 
as early as the fifth week of gestation, while 
Curry and Curry’ suggest that it occurs 
after the fifteenth week; 2.е., after develop- 
ment of the segmental bronchi. The critical 
question unanswered is whether normal 
distal bronchial development can take place 
in the presence of abnormal proximal 
bronchi; if it cannot, the later time of oc- 
currence becomes more likely. 

Vascular occlusion had long been the 
suggested cause of intestinal atresia. In 
1955, Louw and Barnard? experimentally 
produced atresia of an intestinal segment of 
puppies by ligation of the mesenteric ar- 
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teries late in fetal development. Occlusion 
of the bronchial arteries which are the 
exclusive vascular supply of the bronchi 
could well produce a comparable lesion 
within the bronchial tree. This is ques- 
tioned by Waddell e£ 47.5 since they could 
not attribute with certainty any damage to 
the lung by occlusion of the bronchial 
arteries after birth. However, catheteriza- 
tion of bronchial arteries and subsequent 
occlusion by an injected toxic material has 
caused selective necrosis of bronchi.’ Since 
branches of the bronchial arteries in part 
supply segments of the esophagus, their 
occlusion also causes focal esophageal 
necrosis. This supports the suggestion of 
Lister that vascular occlusion also produces 
esophageal atresia.“ Specific evidence in 
the case of bronchial atresia, however, is 
lacking, and actual enlargement of the 
major bronchial artery to the lung con- 
taining the bronchocele was noted in Case 1 
of the present series. 

It is surprising that more of the patients 
with bronchial atresia did not suffer from 
lung infections, in view of the poor drainage 
of secretions from affected areas. In those 
patients who did come to medical attention 
because of pulmonary infection, it is likely 
that the obstructed segment provided the 
locus minoris resistentiae. 


ROENTGENOLOGIC FEATURES OF MUCOCELE 


As illustrated above, those examinations 
yielding the most information are inspira- 
tion-expiration chest roentgenograms, chest 
fluoroscopy, laminagraphy and bronchog- 
raphy. Localized emphysema is demon- 
strated by each of these techniques. Al- 
though the bronchocele in Case 11 was soft 
and contained fluid mucus, there was no 
observable change in size or shape with 
Valsalva maneuver. Bronchography dem- 
onstrates nonfilling of a bronchus, but it is 
often difficult to determine whether this is 
due to anatomic obstruction, atresia or 
retained secretions. 

Common diseases to be considered in the 
differential diagnosis of oval or round mid- 
zone lesions of the type seen in Cases 1 and 
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Frc. 5. Mucoid impaction. (4) Frontal roentgenogram of a 40 year old man who had a history of childhood 
tuberculosis and chronic bronchitis. He was examined at this time because of hemoptysis. A region of in- 
creased density projects over the left hilum. Hilar calcification is present. (B) A V-shaped, lobulated den- 
sity is well demonstrated on the lateral laminagram of the left upper lobe. Proximally, there is connection 
to the hilar shadow, and focal hyperlucency is evident in the parenchyma about the dilated, mucus-filled 
bronchi. (C) Left posterior oblique projection of left bronchogram. Nonfilling of the distal portions of the 
left upper lobe segmental bronchi. Note the dilatation of the proximal 2 cm. of all 3 segmental bronchi. 
(D) The patient was treated with antibiotics after extensive hospital work-up had excluded tumor or 
tuberculosis. Several weeks after discharge, he coughed up a large mucus plug and repeat chest roentgeno- 
grams showed disappearance of the lobulated shadows in the left upper lobe. Lateral laminagram at this 
time demonstrates thin-walled, ectatic bronchi which can be superimposed on the previous radiopacities. 


i1 include tuberculosis and other granulo- 
matous processes, lymph nodes enlarged 


metastatic tumor. The history and appro- 
priate laboratory studies will often lead to 


because of infection or tumor, lung abscess, 
fluid or pus-filled bulla, bronchogenic cyst, 
organizing pneumonitis, and primary or 


one of these diagnoses. It is well known that 
interlobar encapsulated fluid may assume a 
rounded or oval configuration and this was 
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one of the diagnostic possibilities consid- 
ered in Case 1. Intralobar pulmonary se- 
questration should be excluded with thora- 
cic aortography. 

Rarer causes of an oblong, sharply mar- 
ginated pulmonary opacity include intra- 
pulmonary lymph node, plasma cell gran- 
uloma, localized amyloid disease, limited 
Wegener’s granulomatosis, aneurysm of a 
lobar pulmonary artery and pulmonary 
venous varix. In addition, examples of 
mucoid impaction of the bronchus produc- 
ing similar roentgen findings have appeared 
recently.^? Since the latter involves seg- 
mental as well as major bronchi and may 
be confused with bronchial mucocele, the 
distinguishing features are worthy of men- 
tion. 

Over тоо cases of mucoid impaction of 
the bronchus have been reported beginning 
with Shaw’s initial observations in 1951.2 
The syndrome is almost exclusively con- 
fined to patients with a history of asthma, 
chronic bronchitis or cystic fibrosis. Al- 
lergy to aspergillus has been demon- 
strated in a high percentage of the asth- 
matic and bronchitic patients with mucoid 
impaction." In some the fungus has been 
present within the mucus plug.? The es- 
sential feature of mucoid impaction is 
occlusion of a segmental or subsegmental 
bronchus by inspissated mucus leading to 
dilatation of the involved tributary bronchi. 
Coexistent pneumonia and/or atelectasis is 
frequently found and often the clinical 
picture includes hemoptysis, pleuritic pain, 
purulent sputum and the coughing up of 
mucus plugs. Localization to the upper 
lobes is found in approximately 80 per cent 
of the cases. In the chest roentgenogram, 
the characteristic branched or V-shaped 
shadow of the bronchial cast is visible at the 
segmental or subsegmental rather than the 
lobar level. As in the cases of bronchocele, 
persistence of aeration distal to complete 
obstruction is thought to be the result of 
collateral air drift. In the majority of cases 
the lung parenchyma near the mucoid 
impaction has shown either no change in 
volume or some degree of atelectasis be- 
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cause of hindrance to collateral air drift by 
the associated infection. Rarely, localized 
emphysema has been observed near the 
zone of involvement.” Bronchography in- 
variably demonstrates nonfilling of the 
involved segments until the mucus plug is 
either removed by bronchial lavage or 
spontaneously raised by coughing. 

Aside from its clinical importance as a 
predisposing factor to distal suppuration, 
bronchiectasis and abscess formation, mu- 
coid impaction frequently simulates other 
diseases such as tuberculosis, lung abscess, 
and lung cancer. Careful history and com- 
plete work-up, including laminagraphy and 
bronchography are mandatory if unneces- 
sary thoracotomy is to be avoided. The 
roentgenograms of a patient with mucoid 
impaction of the bronchus are shown in 


Figure 5, 4-D. 


SUMMARY 


The clinical, roentgenographic and patho- 
logic findings in 2 children with bronchial 
atresia and bronchial mucocele are pre- 
sented and the literature on the subject is 
briefly reviewed. 

Emphasis is placed on the derangement 
of regional ventilation which results in 
focal hyperinflation of the lung. 

The similarities and differences between 
mucoid impaction of the bronchus and 
bronchial mucocele are also discussed. 


Lee B. Talner, M.D. 

Department of Radiology 

University of California, San Diego 
School of Medicine 

University Hospital of San Diego County 

San Diego, California 92103 
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BRONCHOCELE AND BLOCKED BRONCHIECTASIS* 


By P. LEMIRE, M.D., А. TREPANIER M.D., and С. HEBERT, M.D. 


MONTREAL, CANADA 


N THE last 4 vears, 6 cases have come to 

our attention because of a tumor-like le- 
sion which was demonstrated in the lungs of 
otherwise asymptomatic patients. These 
lesions proved to be bronchoceles and a pre- 
cise roentgenologic pattern was seen. 

Our purpose is to demonstrate the roent- 
genologic aspect of a bronchocele, or blocked 
bronchiectasis as it is often called. The 
pathologic picture will also be presented to 
give a better understanding of this lesion 
which previously has been reported in as- 
sociation with tuberculosis? the chronic 
pneumopathies >° or as bronchial atresia.’ 


REPORT OF CASES 


Case 1. B.D. was an asymptomatic 4I year 
old woman. A routine roentgenogram of the 
chest showed a mass in her left lung. 

Laboratory tests and investigation for tuber- 
culosis and mycosis were normal. 

Roentgenograms of the chest revealed 3 
finger-like structures in the middle third of the 
left lung (Fig. 1). Tomograms in both antero- 
posterior and lateral projections (Fig. 2 and 
3) showed very clearly that these structures 
were contiguous and had the form of branching 
bronchi. The lung distal to these lesions ap- 
peared normal. Bronchography disclosed ab- 
sence of filling of the superior segmental 
bronchus of the lingula from its point of origin. 
The inferior segmental bronchus of the lingula 
filled incompletely and was displaced down- 
ward by the dilated bronchi of the upper seg- 
ment. 

A lingulectomy was performed. 

Macroscopic examination revealed a cylin- 
drical mass in the lingula. Cross section showed 
a membrane (Fig. 4) occluding the superior 
segmental bronchus of the lingula a few milli- 
meters from its point of origin. It should be 
noted that the blind end proximal to the mem- 
brane was not filled during bronchography, 
probably due to rigiditv of this bronchus near 
the septum. Two centimeters distal to the 
membrane, the dilated segmental bronchus 


divided into 3 branches of o.6 to 1.2 cm. in 
diameter (Fig. 5). These ended in blind pouches 
1 cm. from the pleural surface. 

Histologic examination showed normal bron- 
chial epithelium. proximal to the membrane 
with no inflammatory infiltration of the 
bronchial wall. The membrane consisted of 
fibromuscular tissue without inflammation. The 
cystic bronchi contained a viscous greenish 
substance negative for tuberculosis and myco- 
sis. No epithelium was demonstrated. The 
walls of the dilated bronchi were in places 
entirely fibrotic. Two fragmented cartilaginous 
rings and a lone granuloma with caseous ma- 
terial were seen. Minimal infiltration of lym- 





Fic. 1. Case 1. The lesion is roughly rounded in con- 
tour on the plain roentgenogram of the chest in 
the posteroanterior projection (arrows). 


* From the Department of Radiology, Notre-Dame Hospital, Montreal, Quebec, Canada. 
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Frc. 2. Tomogram in the anteroposterior projection 
shows the branching pattern of the bronchocele 
(arrow). 





Lateral tomogram reveals an entirely dif- 
ferent pattern because the bronchi are demon- 
strated end-on. 


FIG: 3. 
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liG. 4. The specimen is cut longitudinally and a 
membrane is clearly demonstrated (arrows). The 
cavity on the right is the proximal part of the 
bronchocele. 


phocytes and plasmocytes was demonstrated. 
'The surrounding lung showed atelectasis and 
no anthracotic pigment. 


Case п. К.Р. was a 36 year old male, whose 
lesion was also found on a routine chest roent- 
genogram. Physical examination was negative. 

All laboratory tests were normal including 
the skin tests and bacteriologic investigation 
for tuberculosis and mycosis. 

Roentgenograms of the chest showed a faint 
rounded shadow of increased density (lig. 6) 
superimposed on the inferior aspect of the 
right hilum and barely seen in the lateral pro- 
jection. Tomograms in anteroposterior (Fig. 7) 
and lateral projections clearly demonstrated 3 
ovoid structures of increased density with a 
branching pattern. These structures were the 
segmental bronchus to the posterior basal seg- 
ment of the right lower lobe and 2 of its 





Fıc. ¢. Transverse section shows the dilated bronchi. 
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Fic. 6. Case п. The lesion appears oval on the plain 
roentgenogram and it is barely visualized (arrow). 


branches. Bronchography, as in Case 1, showed 
a sharp cut-off (Fig. 8), with complete absence 
of filling of this segmental bronchus. 

The patient was operated. 

Gross examination showed a polylobulated 
cm. in diameter filled with a 
viscous yellow-green substance. The walls were 
smooth, grayish and glistening. 

Histologic examination showed a right lower 
lobe filled with anthracotic pigment. The cav- 
ities were lined with normal bronchial epithe- 
lium with many areas of ulceration. The right 
lower lobe contained many areas of fibrosis. 
Since the specimen was cut transversely, no 
membrane was demonstrated and the path- 
ologic diagnosis was that of cystic bronchiec- 
tasis or bronchogenic cyst. 

We felt that this diagnosis was not consis- 
tent with the roentgenologic findings. 


cystic mass 3 


CASE ut. N.F. was а 42 year old male with 
minimal symptoms of chronic bronchitis. A 
poorly defined lesion was demonstrated in the 
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left upper lobe on plain roentgenograms of the 
chest (Fig. 9). This lesion did not change in 
roentgen appearance over a 2 year period. 
Tomograms in the anteroposterior projection 
demonstrated the finger-like le- 
sions with the branching pattern almost always 


very clearly 


seen in bronchocele (Fig. 10). 

Laboratory tests were normal. Bacteriology 
and skin tests were negative for tuberculosis 
and mycosis. 

A left upper lobectomy was performed. 

Gross examination showed a cystic trilobed 
structure. Transverse section revealed 3 cystic 
bronchi, from which thick, greenish, purulent 
material flowed. 

Microscopic examination showed this ma- 
terial to be acidophilic. The dilated bronchi 
were lined by a cylindrical epithelium which 
was absent in many areas. The walls contained 
fibrous tissue with smooth muscle and cartilage. 
[n some areas a lymphocytic and plasmocytic 
infiltrate was present, although not prominent. 


The specimen was not cut along its greater 





Tomogram shows the typical 
finger-like branching pattern. 


Fic. 7. 
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lic. 8. Bronchogram shows the sharp amputation 
of the bronchus in the posterior basal segment of 
the right lower lobe (arrows). 


axis, thus no membrane was seen. Bronchogenic 
cyst was the pathologic diagnosis. 

We felt that this diagnosis did not correlate 
with the roentgenologic appearance of the le- 
sion. 


Cases IV, v and vr were 2 males and т female, 
respectively, 25, 48 and 42 years of age. All 3 
were asymptomatic. Figures 11 and 12 show the 
tomograms in both anteroposterior and lateral 
projections of Case ту. In this patient the 
branching pattern was best seen in the lateral 
projection. An oblique view of Case v (Fig. 13) 
showed the finger-like appearance of the lesion. 
The only film of good quality we have of Case 
vi (Fig. 14) shows the oval appearance of the 
lesion. In the oblique projection, this same 
lesion had a finger-like branching appearance. 
Unfortunately no pathologic material was ob- 
tained from these last 3 patients. 

They are presented to show that the diag- 
nosis of bronchocele can be strongly suspected 
on roentgenologic examination. 
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PATHOLOGY 


Bronchocele simply means а dilated 
bronchus or a group of bronchi filled with 
fluid. Thus, if they contain either pus or 
mucus, they will be called bronchopyocele 
or bronchomucocele. 

Different theories have been put forward 
to explain their formation. Maver and 
Rappaport? stated that emphysematous 
changes, bronchogenic cyst and bronchiec- 
tasis are all the result of developmental de- 
fects of the bronchial tree during infancy. 
Infection could be the main etiologic fac- 
tor by creating a localized hypoplasia of 
the bronchial tree leading, as previously 
mentioned, to emphysema, bronchiectasis 
and cysts. Ramsay and Byron‘ also stressed 
the common origin of bronchocele, bron- 
chogenic cyst and congenital bronchiecta- 
sis. They showed a septum in a bronchocele 





Fic. 9. Case тп. The diagnosis can be suspected on 
the plain roentgenogram because the lesion divides 
similar to the bronchial tree (arrows). 
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and a bronchogenic cyst. In their case, the 
membrane was demonstrated with a probe 
during surgery but the pathologist failed 
to demonstrate it because only cross sec- 
tions were made. Case 1 thus appears to be 
the only case in the literature we reviewed 
where photographic material of the septum 
was obtained. The most likely theory to 
explain the presence of this septum would 
be the following: development of the lung 
is known to continue until 7 years and 
probably 14 vears of age by an increase in 
the number of lobules and not by an in- 
crease in their volume. For some unknown 
reason, possibly infection, a bronchial seg- 
ment fails to develop properly, remains 
atretic and a membrane is present at this 
level. Such a membrane is demonstrated in 
Case 1 (Fig. 4). The bronchus then con- 
tinues to develop normally. Mucus being 
continually produced dilates the bronchi 
distal to this membrane. This is the stage of 





116. то. Tomogram in the anteroposterior projection 
shows the lesion to better advantage because the 
incident roentgen rays are perpendicular to the 
longer axis of the lesion (arrows). 
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Vic. 11. Case ту. Tomogram in the anteroposterior 
projection. The lesion appears oval because the 
roentgen beam is directed parallel to the longer 
axis of the lesion. 


bronchocele that is an oval or, more fre- 
quently, finger-like lesions with a branching 
pattern because they are really branching 
bronchi. The membrane can rupture, air 
will then be present in the bronchi and they 
become bronchiectatic. If the membrane 
remains intact, the increase in mucus will 
change the finger-like bronchocele into a 
round bronchogenic cyst. As stated pre- 
viously by Israel and Chebat;? tuberculous 
lesions are often demonstrated in the walls 
of some bronchoceles. We think that this 
confirms the role that infection may play in 
the development of this anomalv. Unfor- 
tunately septa were not searched for in 
their series. Curry and Curry! reported 2 
cases with roentgenographic lesions identi- 
cal to our cases, calling them atresia. 

[t is evident that an infectious process, 
tuberculous or otherwise, could be only one 
of many possible causes of bronchocele. 

The question then is whether a septum is 
always present in bronchoceles. It seems 
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lic. 12. Lateral tomogram shows the true finger- 
like appearance of the lesion (arrow). 


Case 1 and from the 
literature that the septum is unlikely to be 
demonstrated if the bronchocele is cut 
along its small axis. This question will be 
answered only when longitudinal sections 


obvious from our 


are made in all suspected cases of bron- 
chocele. Alveoli distal to a bronchocele are 
ventilated through collateral channels. Air 
flow is impaired and emphysema often de- 
velops distal to the lesion. On the other 
hand, atelectasis is sometimes present. 





116. 13. Case v. The left antero-oblique projection 
was necessary to demonstrate this lesion along its 
longer axis (arrows). 
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DISCUSSION 


Bronchoceles now appear to be a well 
differentiated roer.tgenologic entity. Being 
airless they show an homogeneous density. 
Their contour is fairly typical; they are 
ovoid or finger-like with a branching 
pattern. They are often very difficult to see 
on plain roentgenograms of the chest but 
are readily demonstrated by tomograms 
with the incident rays exactly parallel or 
perpendicular to the longer axis of the le- 
sion. If the roentgen rays are parallel, an 
oval lesion will be shown. The branching 
pattern will be evident only if the roentgen 
rays are perpendicular. This branching 
pattern must be looked for since it is char- 
acteristic of the lesion. Bronchography 
should be performed as it will show absence 
of filling with a sharp cut-off of the dis- 
eased bronchus. 

Two of our cases showed no change over 
a period of many years, nonetheless it is 
believed that resection should be performed 
because the lung distal to a bronchocele is 





Fic. 14. Case vi. This lesion also shows an oval ap- 
pearance in the anteroposterior projection (arrow). 
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patterns blended with anomalous bronchial 
epithelium." Other opinions included "multiple 
benign neurilemmomas," "multiple benign 
leiomyomas," and "metastatic leiomyosar- 
coma." A. A. Liebow? expressed the opinion 
that the microscopic sections of the lesion rep- 
resented a slowly growing lelomyomatous type 
of metastasis from a possible fibroleiomyoma 
removed with the uterus 25 years previously. 
He noted that such cases have been previously 
described .?* 

The microscopic sections demonstrated le- 
sions which were circumscribed by compressed 
parenchyma and fibrous tissue. At the periph- 
ery and sometimes extending for a short dis- 
tance into the nodule were tubular structures 
lined by bronchiolar epithelium (Fig. 4, Æ and 
B). The nodules were composed mostly of 
interdigitating bundles and whorls of spindle- 
shaped cells which often appeared to be closely 
related to, or even to arise from numerous 
vascular channels which were present (Fig. 4, 
B and C). The spindle-shaped cells were 
acidophilic and sometimes exhibited fibrillary 
structures, particularly in close proximity to the 
vessels (Fig. 4C). However, the majority of 
cells appeared to be fibroblastic and collagen 
was present throughout the tumor. Connective 
tissue stains confirmed this preponderance of 
fibrous tissue elements. There was no signifi- 
cant anaplasia. It now is felt that these findings 





Fic. 1. July 5, 1962. Initial roentgenogram showing 
2 well circumscribed nodules in the left lung and 
2 nodules in the right lung. (The right upper lung 
nodule is a benign calcified granuloma.) 
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lic. 2. Yuly 24, 7962. Postoperative roentgenogram 
after removal of nodule at the left base with post- 
operative pleural reaction. Three 
nodules in both lungs. 


remaining 


represent lesions which are an example of mul- 
tiple nodular fibroleeomyomatous hamartomas. 

Roentgenograms taken immediately follow- 
ing the second thoracotomy in 1962 showed no 
change in the remaining single nodule on the 
left. However, several roentgenograms taken 
in 1966, 1967, and finally in 1968 showed a 
slight but definite increase in the size of the 
remaining nodule in the left upper lung (Fig. 
5). No additional new nodules have been iden- 
tified. Postoperative fibrotic scars remain in 
both lung fields at the sites of the previous 
wedge resections. 





lic. 3. November 29, 1962. 
nodule at right base. Other nodules remain un- 
changed in size. 
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Fic. 4. (4) Well demarcated pulmonary tumor 


nodule. (Hematoxylin and eosin X7.) (В) 
Bronchiolar structures are seen at the periphery 
of the nodule but not within the nodule. Whorled, 
interdigitating bands of smooth muscle separated 
by fibrous and hyalinized fibrous tissue elements. 
(Hematoxylin and eosin X75.) (C) The individual 
tumor cells are spindle-shaped and possess elon- 
gated nuclei with blunt ends. The cytoplasm is 
eosinophilic and fibrillary. Prominent vascular 
channels are present. There is complete absence of 
anaplasia. (Hematoxylin and eosin X 150.) 
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DISCUSSION 


The term hamartoma was introduced in 
1904 by Albrecht? to define tumors com- 
posed of an abnormal mixture of the tissue 
elements which are normally present at the 
body site or within the organ from which 
the tumor originated. As noted by Keers 
and Smith, "the abnormality could be 
either in the quantity, in the arrangement, 
in the degree of maturity, or in a combina- 
tion of these faults," and "the term was so 
defined as to cover the majority of benign 
growths wherever they occurred." Although 
cases of multiple nodular pulmonary fibro- 
leiomyomatous hamartomas are extremely 
rare, they may be recognized on the basis 
of their unusual clinical, roentgenographic 
and histopathologic characteristics. 

All previously reported cases, including 
the present case, have occurred in adult 
females ranging in age from 38 to 58 vears. 
5,13161,2535 Only one of these patients was 
more than so years of age? and her pul- 
monary lesions were known to have been 
present for 22 vears. Chest roentgenograms 
resulting in detection of the nodules were 
performed for “mass” or "routine" screen- 
ing of 3 asymptomatic patients,’ upper 
respiratory infection,” tracheobronchitis,'? 
annual follow-up for tuberculosis," and 
chronic bronchial asthma in the present 
case. Specific symptoms and physical signs 
related to the lesions were lacking in all of 
the cases described. 

The present case as well as 2 other pa- 
tients? had histories indicating that a 
hysterectomy had been performed for 
leiomyomata many years previously. An- 
other patient? had a benign tumor of the 
cervix removed several years previously. 
With these histories, the possibility of so- 
called “metastasizing benign leiomyoma” 
has been raised by other authors,!!:!8:23.24.°6 
In our opinion, the leiomvomas at other 
sites are unrelated to the lung lesions in 
patients with multiple nodular pulmonary 
fibroleiomyomatous hamartomas. Other le- 
sions and diseases which have occurred in 
patients with multiple nodular fibroleio- 
myomatous hamartomas include a peri- 
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cardial cyst, basal cell carcinoma of the 
face and ears, benign tumor of the breast, 
and small hemangiomas of the face, neck 
and trunk”; diaphragmatic hernia; pul- 
monary tuberculosis"; multiple colloid 
adenomatous goiter’; healed tuberculosis, 
diabetes mellitus, and bronchial asthma in 
the present case reported. Multiple leio- 
myomas of the skin are reported in 1 case. 
Although leiomyomas or cutaneous hamar- 
tomas of the skin composed of smooth 
muscle are well recognized, there have been 
no previously reported multiple cutaneous 
lesions associated with pulmonary leiomy- 
omas. An autosomal, probably recessive 
gene with about 33 per cent penetrance has 
been implicated in the hereditary trans- 
mission of the multiple skin lesions? but no 
studies have been made as to the pos- 
sibility of hereditary transmission of the 
pulmonary lesions. 

The multiple nodules which are vis- 
ualized on the roentgenogram are usually 
bilateral, of uniform densitv, well rounded, 
sharply circumscribed, noncalcified, non- 
cavitating, and have no surrounding pul- 
monary parenchymal reaction. As mea- 
sured on the film, they vary in size from 
O.5 to 4.5 cm. in diameter, although smaller 
nodules have been described at thora- 
cotomy measuring only 2 mm.*!3 Unsus- 
pected nodules which are not seen on the 
usual plain roentgenogram have been 
well demonstrated by means of planigrams 
which may vield additional small multiple 
lesions.'^ As in the present case, nodules 
have been found at thoracotomy which were 
not visualized on the preoperative roent- 
genogram.?:? 

Nodules have been noted to increase in 
51265:18,1721,25 and in number*!7-2! over vary- 
ing periods of observation. In 1 case? there 
was actual shrinkage and complete disap- 
pearance of the nodules 11 vears after their 
onset with subsequent reappearance of 
nodules at a later date. Growth of solitary 
benign angiomatous and chondromatous 
types of pulmonary hamartomas as dem- 
onstrated by an increase in size on serial 
chest roentgenograms has been observed 
frequently. The growth of these types 
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7908. Chest roentgenogram 6 


lic. 5. August 22, 
years after initial examination. All of the nodules 
which have been removed surgically have not 
recurred. Note slight increase in size of the single 
remaining nodule in the left upper lung. 


of hamartomas is slow and is usually dem- 
onstrable only after an observation period 
of more than 3 years. The rate of growth 
for the larger nodule is a little more pro- 
nounced than for the smaller lesions.” 
These observations might apply to multiple 
fibroleiomyomatous hamartomas as well. 
In all previously reported cases, the benign 
course and changing roentgenologic pattern 
apparently occurred without significant im- 
pairment of pulmonary function studies. 
The discovery of bilateral, multiple, 
rounded, sharply circumscribed nodules on 
roentgenogram might be regarded as nar- 
rowing the differential diagnosis with a 
general bias in favor of malignancy. Be- 
nign tumors and developmental abnor- 
malities with the exception of arteriovenous 
aneurysms are generally single. However, 
pulmonary arteriovenous malformations 
may be multiple in up to one-third of all 
cases. Infectious diseases such as coc- 
cidioidomycosis, histoplasmosis, tuberculo- 
sis, and hematogeneous lung abscesses 
should be excluded. Parasitic diseases such 
as Paragonimus westermani and hydatid 
cysts may result in bilateral pulmonary 
nodular lesions. Immunologic causes such 
as rheumatoid nodules and nodular lesions 
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associated with Wegener’s granulomatosis, 
nodular sarcoidosis, beryllium poisoning, 
eosinophilic granuloma, amyloidosis, and 
even mucoid impaction associated with 
asthma, are also included for consideration 
in a differential diagnosis. Distal spread of 
laryngotracheal papillomatosis, lobulated 
nodules of plasmacytomas, and even bi- 
lateral nodules associated with lympho- 
sarcoma have been described. Yet when one 
is confronted with the occurrence of bi- 
lateral, circular, well circumscribed opac- 
ities, metastatic malignancy must be pri- 
marilv considered in the differential diag- 
nosis and multiple pulmonary fibroleio- 
myomatous hamartomas included only as 
an exception to the rule that benign tumors 
of the lung are almost invariably single. 
Even after the clinical and laboratory 
studies have been performed, the consid- 
erable problem of differential diagnosis can 
often only be resolved by open thoracotomy 
and biopsy. The usefulness of percutaneous 
pulmonary needle aspiration biopsy? is 
suggested if other cases are encountered in 
the future, especiallv for verification. of 
similar tissue changes in the remaining le- 
sions of the ipsolateral or contralateral 
lung after exploratory thoracotomy. 

Pathologically, the gross anatomic de- 
scriptions of the pulmonary nodules by 
various authors have been strikingly sim- 
ilar.5.13.16.17,21,25 The nodules were well cir- 
cumscribed, encapsulated, rounded or 
slightly lobulated, and clearly demarcated 
from lung parenchyma. The external sur- 
faces were described as smooth or slightly 
irregular or nodular. The cut surfaces were 
firm, fibrous or rubbery, smooth, slightly 
granular or sometimes lobulated. In some 
cases small cysts were noted, in others the 
absence of cysts was mentioned. No visible 
cysts were noted on the sectioned surface of 
the present case. The recorded size of the 
nodules using direct measurements of the 
specimens ranged from 0.2 to 3 cm. in 
greatest dimension. The roentgenographic 
measurements are slightly larger than the 
direct specimen measurement due to the 
slight magnification of the projected nod- 
ules on the roentgenogram. 
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The previous microscopic descriptions 
5,13,16,17,21,5 of fibroleeomvomatous hamar- 
tomas of the lung are similar to those 
demonstrated in the present case. The le- 
sions are clearly demarcated from adjacent 
lung parenchyma by compressed рагеп- 
chymal and fibrous tissue as demonstrated 
in Figure 44. There are whorled, inter- 
lacing, interdigitating, interwoven or com- 
municating bands of smooth muscle which 
are separated by collagen, hyalinized ma- 
terial, fibroblastic elements of fibrous tis- 
sue (Fig. 4, B and C). The cytoplasm is 
usually stated to be eosinophilic and fibril- 
lary (Fig. 4C). Vascular channels are de- 
scribed as prominent in some of the le- 
sions (Fig. 4C). Structures variously de- 
scribed as distorted, cleft-like spaces; 
duct-like structures; tubular structures; 
and cystic spaces lined by flattened, cu- 
boidal, columnar, or ciliated columnar 
epithelium often identified as bronchiolar 
in type, are noted in some cases. At least 2 
authors?-^ have stated that these tubular 
structures appear to arise from the outer 
surface of the nodule and extend into the 
lesion. Bronchiolar structures are seen at 
the periphery of the nodules in our case 
as demonstrated in Figure 4, .7 and P, 
but are not present within the nodules. 
The majority of authors mention speci- 
fically that no cartilage was present. 
Adipose tissue was present in 1 саѕе.! One 
author? reported that "the lesions appear 
to be the result of a developmental ab- 
normality, they are not ordinary leiomy- 
oma but some kind of hamartoma,” and he 
quotes A. J. McCall as stating "many of the 
solid areas are similar in appearance to 
uterine leiomvomas." In the present case, 
Masson trichome stain indicated that the 
collagen producing element was at least as 
prevalent as the leiomyomatous compo- 
nent. [n 1 case it has been postulated that 
lesions which became smaller in size do so 
through "*collagenation and scarring.” 

The complete absence of anaplasia is 
emphasized in our case and by most other 
authors.13:16.17,21,25 Castleman,’ however, in 
describing the largest nodule which was 
contiguous to a bronchus as “also leio- 
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myomatous but very cellular, with a fair 
number of mitoses," thought he would be 
remiss if he didn't call this lesion a slowly 
growing leiomyosarcoma rather than a 
benign leiomyoma. His patient! was still 
alive 7 years after his report in 1963 with 
no recurrence of tumors. He states that 
this is not surprising, because as he in- 
dicated originally, the lesion was of very 
low grade malignancy. 

The microscopic differential diagnosis of 
multiple pulmonary  fibroleiomyomatous 
hamartomas must include the following le- 
sions which contain "spindle-cells" and 
might present similar histopathologic char- 
acteristics: (1) solitary leiomyoma of the 
lung! ?772*?: (3) diffuse fibroleiomyomatous 
hamartomatosis (diffuse mvomatosis and 
cyst formation) of the lung®7:??; (3) periph- 
eral and multiple bronchial adenomas,’ 
especially if containing a large number of 
spindle-shaped epithelial cells as illustrated 
in Castleman’s Figure 17; (4) so-called 
metastasizing leiomyoma (or fibroleiomy- 
oma) of the uterus! ?*^; (5) possibly low- 
grade primary pulmonary leiomyosarcoma 
9 and lastly, and much less likely because 
of the clinical features present, (6) hamar- 
tomatous pulmonary lesions associated 
with the tuberous sclerosis complex. The 
histopathologic characteristics of these le- 
sions are sufficiently detailed in the refer- 
ences cited so that further comment is 
unnecessary with one exception, 7.е., the 
so-called metastasizing leiomyoma. In our 
opinion this lesion may not exist. Four 
cases of "metastasizing leiomyoma” arising 
in the uterus have been reported! ?*?* and 
only 2 have metastasized to the lungs. 
(The remaining 2 had pelvic extension of 
disease.) In 1 case with lung metastasis," 
the lung lesion was solitary and was 
acknowledged by the authors as possibly 
representing a “fortuitous combination" of 
leiomyoma involving more than one organ 
system, 7.e., benign leiomyoma primary in 
the uterus and benign leiomyoma, primary 
in the lung. This patient remained well for 
10 years following resection of the lung 
tumor and was subsequently lost to follow- 
up. In our opinion, it seems more likely 
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that these were coincidental primary le- 
sions in the uterus and lung and did not 
represent metastasis to the lung from the 
leiomyoma in the uterus. The other сазе? 
is also extremely unusual. The primary le- 
sion in the uterus could have been a 
leiomyoma or might have represented in- 
travenous leiomyomatosis as subsequently 
reported by others." The lesions in the 
lung, on the other hand, are identical clin- 
ically, roentgenographically, and pathologi- 
cally with those described in patients with 
diffuse fibroleiomvomatous hamartomat- 
osis.®™?? [f the former is correct, this is the 
only reported case of intravenous leio- 
myomatosis with lung metastasis. We be- 
lieve a more likely explanation is coinciden- 
tal benign leiomvoma (or intravenous 
leiomyomatosis) of the uterus and diffuse 
fibroleiomyomatous hamartomatosis of the 
lungs. We, therefore, doubt that benign 
leiomyoma of the uterus ever metastasizes 
to the lung and would exclude this pos- 
sibility from our differential diagnosis. 

The prognosis to date has been uniformly 
good. All the cases reported have remained 
well. Two cases were followed for long 
periods prior to the removal of the nodules, 
one case as long as 12 vears" and an ad- 
ditional case for as long as 29 vears.* The 
present case represents a patient who is 
alve and well 8 vears following the dis- 
covery of the initial lesion. 


SUMMARY 


The clinical, roentgenographic and his- 
topathologic findings in a case of multiple 
pulmonary fibroleiomyomatous hamarto- 
mas are presented together with a review of 
7 previouslv reported cases. 

All patients were relatively asympto- 
matic females, between 38 and 58 years of 
age. 

The histopathologic characteristics of the 
pulmonary nodules are presented and the 
differential diagnosis is discussed. 

The roentgenographic findings consist of 
multiple, well circumscribed, noncalcified, 
rounded nodules in both lungs. The mul- 
tiple nodules are an exception to the general 
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rule that benign tumors of the lungs almost 
invariably present as solitary lesions. 


E. Nicholas Sargent, M.D. 

Department of Radiology 

Los Angeles County-USC Medical Center 
1200 North State Street 

Los Angeles, California 90033 
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NEPHROBRONCHOLITHIASIS* 


REPORT OF A CASE SECONDARY TO RENAL LITHIASIS 
WITH A NEPHROBRONCHIAL FISTULA 


By J. GORDONSON, M.D., and E. NICHOLAS SARGENT, M.D. 


LOS ANGELES, CALIFORNIA 


HE presence of broncholiths (bron- 
chus+G. /ithos, stone) within the lu- 
men of the tracheobronchial tree has in- 
trigued the medical profession since the 
days of Aristotle (384-322 B.C.). In 1600 
A.D., Schenck a Grafenberg first reported 
17 cases of broncholithiasis.! Broncholiths 
may originate within the lumen of the 
bronchus, but may also form in the bron- 
chial wall, in lymph nodes surrounding the 
bronchus, or in the adjacent pulmonary 
parenchyma with subsequent erosion into 
the bronchial lumen. 
The purpose of this paper is to describe 
a case of broncholithiasis of nonpulmonary 
origin, resulting from a complication of 
renal lithiasis associated with a nephro- 
bronchial fistula, which to the best of our 
knowledge has not been previouslv re- 
ported. 


REPORT OF A CASE 


'The patient, a 68 year old Caucasian male 
insurance adjuster, was admitted to the Los 
Angeles County-USC Medical Center with a 
history of a chronic cough productive of copious 
sputum, occasionally blood-streaked, of 25 
years’ duration. Four months previously he also 
had experienced an episode of massive hemop- 
tysis. A chest roentgenogram at that time 
(Vig. 1) showed a 1 cm. rounded area of cal- 
cification overlying the inferior edge of the 
right heart border. In addition, there were 
several areas of pulmonary infiltration at the 
left base, 2 of which were somewhat irregularly 
rounded. There was no evidence of anv cal- 
cifications on the left. The left heart border 
was sharply defined, but there was some oblit- 
eration of the left side of the diaphragm. The 
areas of the infiltrate were felt to lie in the left 
lower lobe. The remainder of the lung fields 
were clear. 


There was also a history of drainage of a 
left psoas abscess approximately 27 years pre- 
viously, with a persistent draining sinus in the 
left flank, which never completely closed. Four 
months previously, cultures of the material 
from the sinus tract revealed Streptococcus 
viridans, Staphylococcus albus, Proteus vulgaris, 
and Pseudomonas aeriginosa. Clinical and 
laboratory work-up for tuberculosis, coccid- 
ioidomycosis, histoplasmosis, and blastomy- 
cosis were noncontributory. Subsequent smears 
of the sinus tract showed numerous gram posi- 
tive cocci, but no acid-fast bacilli or fungi were 
ever found on direct smear. 

A few weeks prior to the present admission, 
the patient stated that he had coughed up 
"stones." The patient's course was rapidly 
downhill and he died 1 week after his admis- 
sion. The chest roentgenogram 1 week prior to 
his death (Fig. 2) again showed the previously 
described single calcification in the right lower 
lung field, which had not changed appreciably. 
However, in the left lung there were 2 irregular 
dense calcifications just above the left leaf of 
the diaphragm measuring approximately 2 and 
1.5 cm. in diameter. They appeared partly 
laminated and had somewhat of the shape of 
staghorn calculi. A third less well-defined oval 
calcification was noted, partly obscured by the 
overlying left half of the cardiac shadow. 

The postmortem examination revealed the 
left lung to be completely adherent to the 
parietal pleura and it could only be separated 
from the diaphragm by sharp dissection. A 
sinus tract extended from the left retroper- 
itoneal area through the diaphragm into the 
pulmonary parenchyma. There were several 
large irregular black calcified stones distributed 
along a nephrobronchial fistula. Three of these 
stones had actually penetrated the left lower 
lobe bronchi and lodged 1n the lower bronchial 
tree. The left lower lobe bronchus was markedly 
dilated and contained clotted blood. The re- 
mainder of the tracheobronchial tree, the hilar 


* From the Department of Radiology, Los Angeles County-USC Medical Center, Los Angeles, California. 
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Vic. 1. August 78, 1955. Irregular noncalcified areas 
of infiltration at the left base. Single 1 cm. rounded 
calcification on the right is obscured by the over- 
lying heart border and adjacent diaphragm. 


vessels, and the tracheobronchial lymph nodes 
showed no significant abnormalities. 

The left kidney was replaced by a large fatty 
mass measuring 12X20 cm. Upon sectioning 
this fatty mass, several pieces were identified 
as renal pelvic tissue containing fragmented 
calculi varying in size from 1 to 4 cm. In ad- 
dition, several small abscesses were identified 
in the renal pelvic area. A sinus tract extending 
directly from one of the abscesses through the 
retroperitoneal musculature emerged through 
the left flank, and contained several smaller 
calculi. 

Analysis of the calculi in the left lower lobe 
bronchus and calculi in the kidnev pelvic area 
revealed similar chemical compositions. The 
stones were primarily inorganic and contained 
principally calcium phosphate. 


DISCUSSION 

Bronchial stones originating within the 
lumen of the tracheobronchial tree usually 
develop following the deposition of calcium 
about a foreign body nucleus. Broncholiths 
which develop in the bronchial wall oc- 
cur following calcification or ossification of 
the elastic cartilage of a bronchus. Calcified 
hilar or paratracheal lymph nodes may 
erode through the wall of a bronchus lodg- 
ing within the lumen. The most common 
causes of these eroding calcified lymph 
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nodes leading to broncholithiasis are histo- 
plasmosis and tuberculosis? Pneumoliths 
arising in lung parenchyma may develop 
in abscesses, granulomas, hamartomas, os- 
sifying adenomas, cystic calcifications, tu- 
mors, hematomas, infarcts, or silicotic 
masses, subsequently migrating and erod- 
ing through the tracheobronchial wall. 
Broncholiths may vary in weight from a 
few grains to as large as 139 grams,! and 
Histoplasma capsulatum spherules have 
been cultured from these calcifications.? 
The usual broncholith is hard, irregular in 
shape, and gray-white in color. It may 
fragment in the process of expectoration 
and occasionally will show anthracotic 
areas. The usual composition is that of cal- 
cium phosphate or calcium carbonate in 
proportions similar to that of bone. In the 
case described, the chemical composition 
was primarily calcium phosphate. 

The roentgenologic findings of the usual 
case of broncholithiasis are variable. The 
mediastinal or pulmonary areas may Бе 
normal. The finding of calcification in 
paratracheal lymph nodes, tracheobron- 
chial elastic cartilage, or in adjacent lung 
parenchyma, is of aid in making the diag- 
nosis of broncholithiasis, especially when 
this is suspected clinically. Occasionally a 
broncholith will obstruct a bronchus caus- 
ing either collapse or overaeration (ball 
valve mechanism) of either an entire lobe 
or a segment of a lobe. When a bronchus is 
obstructed, a patient may present with a 
distal inflammatory infiltrate or a mass 
density mistaken for a neoplastic process. 
Tomography and bronchography will assist 
in demonstrating the intraluminal presence 
of a broncholith. If previous roentgeno- 
grams are available and an area of calcifi- 
cation is noted disappearing or changing 
in position from the original study, this is 
of value. If a broncholith is suspected re- 
sulting from a nephrobronchial fistula, con- 
trast studies to show the communication 
between the kidnev and the bronchus 
would be of value. Calcifications in bron- 
choliths must be differentiated from other 
causes of localized intrathoracic calcifica- 
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tions.” These include calcifications in para- 
tracheal lymph nodes, granulomas, ab- 
scesses, fibrotic scars, silicotic masses, 
infarcts, fungus balls, hematomas, amy- 
loidomas, hamartomas, calcified neoplasms 
either primary or metastatic, and meta- 
static calcifications of hypervitaminosis D 
and hyperparathyroidism. A foreign body 
of metallic or calcific density must always 
be excluded. Calcifications in an ectopic 
intrathoracic kidney associated with a 
herniation through the foramen of Boch- 
dalek is a theoretic consideration in a dif- 
ferential diagnosis, although no description 
of this entity could be found in the litera- 
ture. 

Clinically the most common presenting 
symptoms of broncholithiasis are cough, 
hemoptysis, and expectoration of a lung 
stone? Although the case described pre- 
sented with all of these findings, the asso- 
ciation of the broncholith formation with 
a nephrobronchial fistula and renal lith- 
iasis is quite unusual. Renal fistulas usu- 
allv result from urinary tract infections of 
long-standing duration with abscess for- 
mation. Tuberculosis must always be con- 
sidered in a differential diagnosis, but sur- 
gical procedures on the kidney and, rarely, 
trauma or tumors may also cause renal 
fistula formation. Fistulas between the kid- 
ney and pleural cavity, lung, or bronchus 
are almost always the result of infections.! 
Nephrobronchial fistulas, although rare, 
have been described, but as far as can be 
determined, this is the first reported case of 
broncholithiasis secondary to a nephro- 
bronchial fistula. 


SUMMARY 


A case of nephrobroncholithiasis secon- 
dary to a nephrobronchial fistula and renal 
lithiasis is described. The usual symptoms 
of broncholithiasis, namely, cough, hemop- 
tysis, and expectoration of calculi, were 
present. The roentgenologic findings of 
calcifications in the lower lung field re- 
sembling renal calculi associated with a 
draining sinus in the flank should lead one 


Nephrobroncholithiasis 





Гіс. 2. December 7, 1955. Over a period of 4 months, 
2 well defined, irregularly rounded, partly lam- 
inated calcifications have appeared above the left 
leaf of the diaphragm, bearing a strong resemblance 
to renal calculi (lower 2 arrows). Poorly visualized 
oval calcification is obscured by the overlying 
left heart border (upper arrow). Small calcifica- 
tion on the right is better visualized, and is 
unchanged since the previous examination. 


to suspect the diagnosis of nephrobroncho- 
lithiasis. 


E. Nicholas Sargent, M.D. 

Department of Radiology 

Los Angeles County-USC Medical Center 
1200 North State Street 

Los Angeles, California 90033 
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A CHARACTERISTIC PULMONARY FINDING IN 
UNILATERAL COMPLETE BRONCHIAL 
TRANSECTION* 

By DAVID A. KUMPE, M.D., KOOK SANG OH, M.D., 
and STANLEY M. WYMAN, M.D. 


BOSTON, MASSACHUSETTS 


f Bs: present case is described to cor- 
roborate the pulmonary finding re- 
ported previously as a specific roentgeno- 
logic sign for traumatic transection of a 
mainstem bronchus.’ 


REPORT OF A CASE 


A 26 year old man sustained a closed chest 
trauma in an automobile accident and was 
brought to the Emergency Ward of the 
Massachusetts General Hospital shortly there- 
after. Upon arrival, he was comfortable at rest. 
His vital signs were stable. There was no 
period of severe dyspnea. 

An upright posteroanterior chest roentgeno- 
gram (Fig. 1) obtained. This demon- 
strated fractures of the right first, second, 
third, and fourth ribs, a right hydropneumo- 
thorax, fracture of the left clavicle, subcu- 
taneous emphysema, and total collapse of the 
right lung which fell away from the medias- 
tinum and right main-stem bronchus. 

At thoracotomy, the right upper lobe bron- 
chus and intermediate bronchus were com- 
pletely transected. The right upper lobe lay 
separated from the rest of the lung. The major 
vessels were intact. Both bronchi were success- 
fully reconstructed. 

A follow-up upright posteroanterior chest 
roentgenogram (Fig. 2) showed a well.ex- 
panded right lung with minimal postsurgical 
change. 


was 


DISCUSSION 


Because of complete transection of both 
the right upper lobe bronchus and the 
intermediate bronchus, the collapsed right 
lung fell away from the mediastinum and 
right main-stem bronchus, and toward the 
most dependent site, in this case the right 
hemidiaphragm. 


The prior case report! pointed out a 
previously unreported sign of complete 
transection of a main-stem bronchus: the 
affected lung, having lost the anchoring 
support normally provided by the main 
bronchus, falls away from the mediastinum 
rather than collapsing toward it as with a 
pneumothorax. The affected portion of the 
lung will fall to the most dependent site, 
depending on the patient’s position. In the 
previously reported case the patient's 
clinical state permitted only supine roent- 


— тту 
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Fic. 1. Traumatic transections of the right upper 
and intermediate bronchi shown on roentgenogram 
taken in the upright position. The superior border 
of the collapsed lung has fallen well below the level 
of the right main-stem bronchus. 


* From the Departments of Radiology, Harvard Medical School, and Massachusetts General Hospital, Boston, Massachusetts. 
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genograms; the affected lung fell posteriorly 
and laterally. 

In the present case, upright roentgeno- 
grams were possible. Since both the upper 
lobe and intermediate bronchi were tran- 
sected, the collapsed right lung fell toward 
the right hemidiaphragm. The diagnosis of 
transection of the main-stem bronchi can 
be made with confidence because the 
superior margin of the collapsed right lung 
has fallen below the level of the take-off of 
the right upper lobe bronchus from the 
right main-stem bronchus (Fig. 1). 

In cases of uncomplicated pneumothorax 
with complete lung collapse, the superior 
margin of the collapsed lung necessarily 
lies at or above the level of the intact upper 
lobe bronchus take-off to which it is at- 
tached (Fig. 3). 

Apical and lateral pleural adhesions 
would prevent the lung from falling freely 
into the pleural cavity even if the main- 
stem bronchus were transected. Hence, the 
absence of the "falling lung" sign in the 
upright position does not rule out transec- 
tion. 





| 


Fic. 2. Roentgenogram taken 6 years after repair of 
the transected bronchi. The chest shows only 
post-traumatic and postoperative changes. The 
right lung is well expanded. 





Unilateral Complete Bronchial Transection 








) 


Fic. 3. An example of uncomplicated pneumothorax. 
The superior margin of the collapsed right lung 
lies at the level of the right main-stem bronchus. 


The previously reported signs of trau- 
matic transection of the bronchus include: 
(1) pneumothorax; (2) fracture of the 
upper ribs on the side of the pneumothorax; 
(3) subcutaneous or mediastinal emphy- 
sema; (4) mild dyspnea without cyanosis; 
(5) sharp angulation or obstruction in the 
course of an air-filled bronchus; (6) air 
surrounding the bronchus; and (7) pul- 
monary infiltrate (caused by aspirated 
blood or by hemorrhage into the lacerated 
lung). 75 These are indirect signs. The 
presently described sign, when present 
either in upright or supine roentgenograms, 
is a direct sign of complete transection. 


SUMMARY 


A corroborative case of traumatic com- 
plete transection of the right upper lobe and 
intermediate bronchi is reported. 

As in the previously reported case, the 
lung fell away from the mediastinum to- 
ward the most dependent portion of the 
thorax. In the upright roentgenogram, the 
superior margin of the collapsed right lung 
lay below the level of the transected 
bronchi. In an uncomplicated pneumo- 
thorax, the superior border of the collapsed 
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lung must remain above the level of the 
main-stem bronchus. 

The previously reported findings in 
traumatic transection of a main bronchus 
are all indirect. The “falling lung" sign 
gives direct evidence for traumatic transec- 
tion of the bronchus. 

David A. Kumpe, M.D. 
Radiology Department 


Massachusetts General Hospital 
Boston, Massachusetts 02114 
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THE ROENTGEN MANIFESTATIONS OF 
THORACIC ACTINOMYCOSIS* 


By MEADE W. FLYNN, M.D., and BENJAMIN FELSON, M.D. 


CINCINNATI, OHIO 


HE demonstrated effectiveness of pen- 

icillin and other antibiotics in actino- 
mycosis in recent years emphasizes the 
importance of the early accurate diagnosis 
of this disease. The past mortality rate of 
nearly go per cent? has been reversed with 
modern treatment and a go per cent cure 
rate is now possible." 

However, the diagnosis still remains a 
challenge for the radiologist as well as for 
the clinician. No recent updating of the 
roentgen signs of this disease has appeared 
to keep pace with the therapeutic ad- 
vances. This is the purpose of the present 
report, which is based on 15 cases encoun- 
tered at the University of Cincinnati 
Medical Center in which chest roentgeno- 
grams were still available. 


MICROBIOLOGY 


Important studies by Erikson,” Thomp- 
son,” and Pine et al.” have cleared up much 
of the confusion surrounding the identity 
of the organism that causes actinomycosis 
in humans. It is now universally accepted 
that most of these infections are caused by 
Actinomyces israeli, a frequent oral inhabi- 
tant of healthy people. It is a different 
species from Actinomyces bovis, the cause of 
lumpy jaw in cattle. Waksman and Hen- 
rici* have classified the Actinomyces with 
respect to other closely related organisms. 
In addition to 4. bovis and A. israeli, 3 
other species, 4. naeslundi, A. ericksoni, and 
A. propionicus, have been isolated from 
human material (sinuses, pleural fluid, lung 
abscess). Thompson? has pointed out that 
the species are not host specific, since some 
bovine infections are definitely caused by 
A. israeli, and a few human cases are caused 
by A. bovis. All are nonacid-fast anaerobes. 

Closely related to the Actinomyces is the 


genus Nocardia, the cause of nocardiosis. 
These organisms are acid-fast and most 
species are aerobic, so that they are easily 
distinguished from the Actinomyces. 

In spite of the clinical resemblance of 
actinomycosis to fungal infection, and not- 
withstanding the mycelial form of the 
organism which originally led to its name 
(ray fungus), the actinomycetes have been 
firmly established as bacteria.’ The more 
important biologic properties on which 
this is predicated are: lack of a nuclear 
membrane, the constituents of the cell wall, 
and the almost universal sensitivity to 
ordinary antibiotics and insensitivity to 
the polyenes (amphotericin B, nystatin). 
Nevertheless, like almost all physicians, we 
consider actinomycosis a fungus disease, 
stubbornly maintaining that it behaves 
like one, if not therapeutically, certainly 
clinically and roentgenologically. 


EPIDEMIOLOGY 


Actinomycosis is a worldwide disease and 
no age, sex, or race is immune. Bates and 
Cruickshank, in a review of 85 cases of 
thoracic actinomycosis, found 2 peak age 
periods—11 to 20 and 30 to 5o. Men аге 
affected about 3 times as often as women. 
Earlier reports of a higher incidence in 
rural areas have not been substantiated by 
recent experiences.” 


PATHOGENESIS AND PATHOLOGY 


Primary pulmonary actinomycosis is be- 
lieved to arise from inhaling infected ma- 
terial from the teeth, tongue, or tonsils. 
Local and systemic conditions necessary 
for the establishment of clinical infection 
remain conjectural. 

The primary lesion may appear in the 


* From the Department of Radiology, University of Cincinnati College of Medicine and Medical Center; and the Cincinnati 


Veterans Administration Hospital, Cincinnati, Ohio. 
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FIG. 1. Case 1. Admission roentgenogram. Consolidation 


of the right upper thorax. The rest of the lung was 
normal. Note the extensive wavy periosteal prolifera- 
tion and minimal destruction in the first and second 
ribs. (B) Eighteen months later. The infiltrate has ex- 
tended throughout the lung and cavitation has de- 
veloped. There has been progressive periostitis and 
partial collapse of the rib cage. The shoulder is simi- 
larly involved. Marked pleural thickening is noted. 
(C) Two years later. The disease is quiescent. 





peribronchial tissue, in the bronchioles, or 
in the alveoli. It consists of a central region 
of suppuration containing typical colonies 
of Actinomyces ("sulfur granules"), sur- 
rounded bv granulomatous reaction. 
Spread is generally by direct invasion, 
without regard for tissue planes and bound- 
aries. The pleura, including the interlobar 
septa, is often involved and shows marked 
fibrosis and thickening, especially adjacent 
to the pulmonary focus.?? Extension through 
the parietal pleura is frequent and results 
in chest wall lesions. Mediastinal infection 
may result from penetration of the tra- 
cheobronchial wall by a mucosal lesion or 
via direct extension from the lung. Tra- 
cheoesophageal fistula sometimes occurs. 
The pericardium and heart may also be- 
come infected by direct extension. Dutton 


Bone sclerosis and periostitis are prominent. 


and Inclan? collected 86 cases of cardiac 1n- 
volvement, an incidence of about 2 per 
cent. Involvement of the spine by direct 
extension is not uncommon." 

Erosion into a blood vessel sometimes 
produces hematogeneous spread to distant 
organs, such as the brain.* A disseminated 
miliary form also occurs. 

Secondary thoracic involvement may oc- 
casionally result from cervicofacial or ab- 
dominal actinomycosis. Cecal actinomyco- 
sis may spread to the liver via the portal 
venous system and then extend directly 
through the diaphragm into the right lung 
base. Of the 85 patients with thoracic 
actinomycosis reported by Bates and 
Cruickshank,” 70 were primary in the chest 
and 15 were secondary to cervicofacial or 
abdominal involvement. 
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CLINICAL FINDINGS 


Actinomycosis is a chronic granuloma- 
tous disease characterized by suppuration, 
abscess formation, and draining sinuses. It 
has been classified into 3 clinical forms: 
cervicofacial, thoracic, and abdominal. 
Each, of course, has its own findings, but 
we will consider here only the thoracic 
manifestations. Symptoms usually arise 
late in the course of the disease because of 
the relatively low virulence of Æ. israeli. 
The major clinical findings in our 15 pa- 
tients were cough,” low grade fever,” 
weight loss,’ and pain." Hemoptysis was 
infrequent. Chest wall swelling was present 
in 8 patients, whereas draining sinuses 
were noted in only 5. 

Signs of congestive failure, endocarditis, 
constrictive pericarditis, or pericardial ef- 
fusion are occasionally encountered, indi- 
cating cardiopericardial extension of the 
disease.? Similarly, neurologic symptoms 
and signs may signify spinal involvement. 


REPORT OF CASES 


Case 1. An II year old white girl was first ad- 
mitted to the Cincinnati Children's Hospital in 
April 1942, with complaints of back pain, 
fever, and cough for 4 weeks. There was tender- 
ness and soft-tissue swelling over the right 
suprascapular region, axilla, and anterosuperior 
chest wall. Rales and percussion dullness were 
noted over the right upper lung. She had even- 
ing temperature elevation up to 102? F. Except 
for mild anemia and moderate leukocytosis, 
laboratory studies were normal. 

Roentgen examination of the chest (Fig. 14) 
revealed consolidation of the entire right upper 
lobe. The right upper ribs showed extensive 
periosteal reaction with areas of destruction. 

'The suprascapular swelling was incised and 
drained, revealing typical sulfur granules of 
Actinomyces. Lipiodol injection of a persistent 
draining sinus failed to show connection with 
the pleura or mediastinum. 

Blood transfusions, radiation therapy, sul- 
fanilamide, and Lugol's solution brought about 
no improvement. Nine months later, more 
draining sinuses of the chest wall appeared and 
communications with the esophagus and a 
bronchus were demonstrated. Cavitation de- 
veloped in the right upper lobe and pronounced 
destruction of the shoulder girdle was now evi- 
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Fic. 2. Case п. Left parahilar density is seen tap- 
ering toward the lung periphery. Laminagraphy 
showed a tiny cavity in it. Bronchogram was 
normal. (Courtesy of Dr. Jan Schwarz and Dr. 


Gerald Baum,” reproduced with permission of 


Seminars in Roentgenology.) 


dent roentgenographically (Fig. 1B). Signs of 
pulmonary osteoarthropathy appeared. 

Sulfamerazine and small doses of penicillin, 
which had just become available, resulted in 
marked improvement (Fig. 1C) and eventual 
complete control of the disease. 


Comment. This case demonstrates many 
of the clinical and roentgenographic man- 
ifestations of this disfiguring infection. The 
contiguous involvement of lung, pleura, 
mediastinum, and thoracic wall is almost 
diagnostic. The wavy periostitis at the site 
of bone lesions is also typical. Pulmonary 
osteoarthropathy, an uncommon finding, 
reflects the chronicity of the intrathoracic 
process. 


Case п. This 50 year old white man was ad- 
mitted to the Cincinnati Jewish Hospital with 
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chills and cough of 5 weeks’ duration. Temper- 
ature was 101° F. The physical examination 
was unremarkable. 

The chest roentgenogram demonstrated a 
density in the left parahilar area tapering to- 
ward the lung periphery (Fig. 2). Laminagra- 
phy confirmed the presence of a tumor-like 
mass and demonstrated a tiny cavity, but 
added no further information. Bronchography 
demonstrated patency of all the major bronchi. 
Bronchoscopy was normal. Sputums were neg- 
ative for tubercle bacilli and tumor cells. A 
scalere lymph node biopsy revealed no tumor. 
Left upper lobectomy demonstrated a chronic 
pneumonia with numerous abscesses contain- 
ing typical actinomycotic granules. The pa- 
tient made an uneventful recovery. 


Comment. In § of our patients and in all 
7 patients of Bates and Cruickshank? with 
lung resection, the diagnosis was first es- 
tablished by operation. Others have re- 
ported a similar experience... А]. 
though resection is not the treatment of 
choice for actinomycosis, operation for pos- 
sible malignancy should not be delayed be- 
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cause of the outside chance of encountering 
this disease.” The bronchographic demon- 
stration of normal bronchi entering the 
lesion (the open bronchus sign!) should 
have excluded neoplasm in this patient. 


Case 11. This 46 year old Caucasian waiter 
was admitted with a 6 weeks' history of fever, 
weight loss, cough, and expectoration of copious 
sputum, occasionally blood-tinged. His tem- 
perature was normal. Laboratory examination 
revealed a white blood cell count of 26,900 with 
63 per cent polymorphonuclear leukocytes. 
Sputum and gastric washings were negative for 
tubercle bacilli and fungi. 

Roentgenograms of the chest (Fig. 34) re- 
vealed extensive infiltrate in the upper two- 
thirds of the right thorax containing many 
small cavities. E еуапоп and tenting of the 
right hemidiaphragm and slight shift of the 
trachea to the right were present. Pleural 
thickening was noted over the right upper lobe. 
Slight periosteal elevation was seen along sev- 
eral ribs. Bronchography demonstrated ir- 
regular narrowing and distortion of the right 
main bronchus with almost complete obstruc- 





с. 5. Case ш. (4) Extensive infiltrate is present with cavitation in the rigat upper lung. Also present are 
slight periostitis of the upper ribs, pleural thickening, and elevation of tke right hemidiaphragm. (В) The 
bronchogram demonstrates irregular narrowing of the right main bronchus with almost complete obstruc- 


tior of the upper lobe bronchus. 
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tion of the upper lobe bronchus (Fig. 3B). 
Lateral laminagrams indicated that the lesion 
had crossed the major fissure into the lower 
lobe. A diagnosis of actinomycosis was sug- 
gested. 

Bronchoscopy revealed irregular granular 
thickening of the mucosa of the right main 
bronchus with partial obstruction. Bronchial 
biopsy showed chronic inflammatory fibrosis. 
On exploratory thoracotomy, obliteration of 
the pleural space over a consolidated right 
upper lobe was found. The right bronchus was 
tightly bound down by inflammatory tissue. A 
pneumonectomy was performed. 

Individual lobes could not be identified 
grossly because of the extensive fibrosis and 
contraction. Histologic sections showed severe 
pneumonitis with bronchiectasis, marked pul- 
monary fibrosis, and multiple abscesses con- 
taining ray fungus. 

Comment. Although some of the roent- 
gen features (specifically, the violation of 
the fissure and the periostitis) favored fun- 
gus disease, the bronchoscopic and broncho- 
graphic findings were strongly suggestive 


с 
of a tumor, so operation was performed. 


Case Iv. This 56 year old alcoholic man was 
admitted with a history of epigastric pain, 
chronic productive cough, weakness, and 25 
pound weight loss over an 8 month period. His 
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temperature was 99° Е. Right anterior cervical 
and bilateral axillary lymph nodes were pal- 
pable. There was clubbing of the fingers. Lab- 
oratory studies were normal. 

Chest roentgenograms revealed large bullae 
bilaterally. A left parahilar mass was noted 
(Fig. 44). Bronchography showed slight nar- 
rowing of the left lower lobe bronchus with in- 
complete filling of the superior segment bron- 
chus. The basilar segments were slightly bron- 
chiectatic (Fig. 4B). 

Bronchoscopy was normal, as was scalene 
lymph node biopsy. Sputum smears and cultures 
were negative for tubercle bacilli. One sputum 
smear was reported as showing granules com- 
posed of branching hyphae. 

Left thoracotomy revealed a firm, irregular 
mass, approximately 6 cm. in diameter, in the 
superior segment of the left lower lobe with 
many enlarged lymph nodes around the hilum. 
Left lower lobectomy was performed. Histologic 
sections showed caseating granulomas consis- 
tent with tuberculosis in the lymph nodes; the 
superior segment lesion showed extensive, acute, 
and organizing pneumonia with abscess for- 
mation and granulomatous reaction. Colonies 
of Actinomyces were grown from the pus in the 
abscesses. 

Postoperatively, the patient received peni- 
cillin, sulfadiazine, and isoniazid. He was doing 
well 4 years later. 





Fic. 4. Case 1v. (4) Extensive bullous disease is noted bilaterally. There is a left parahilar lesion. (B) The 
bronchogram demonstrates slight narrowing of the lower lobe bronchus (arrow) with incomplete filling of 
its superior segment and slight bronchiectasis of the basal segments. 


тта 


Comment. This patient certainly had 
actinomycosis and probably coexisting tu- 
berculosis. At least 4 cases with this com- 
bination have been reported.?!? In another 
patient in our series, tuberculosis developed 
in the same region that had been involved 
by actinomycosis 9 years earlier. 


ROENTGEN MANIFESTATIONS 


Table 1 summarizes the roentgen findings 
in our 15 patients. Pulmonary involvement 
took the form of a mass (Fig. 2; and 4, 4 
and B), chronic fibrocavitary involvement 
(Fig. 5, Æ and B), or chronic alveolar in- 
filtrate (Fig. 1, 4-C). The size ranged from 
a small patch to complete involvement of a 
whole lung. Extension across a fissure into 
adjacent lobes was not uncommon (Fig. 5, 
A and В; and 6, Æ and B). One or more 
small cavities were present in almost half 
the patients (Fig. 7). Large cavities were 
rare. Following treatment and recovery, 
cavities may persist as bulla-like shadows. 

Miliary dissemination, a rare manifesta- 
tion of hematogeneous actinomycosis,'?^?$ 
was not observed in our series. Two pa- 
tients had localized honeycombing in and 
adjacent to an area of actinomycotic in- 
volvement. 


Tase I 


SUMMARY OF CHEST ROENTGEN MANIFES- 
TATIONS IN I§ PATIENTS 








No. of 
Patients 
Mass lesion 6 
Chronic alveolar infiltrate 6 
Pulmonary fibrosis 3 
Cavitation 6 
Transgression of an interlobar fissure 
Pleural disease 12 
Effusion or empyema 6 
Pleural thickening alone 6 
Esophagopleural and bronchopleural fistula I 
Chest wall involvement 9 
Soft-tissue swelling 4 
Periostitis of ribs 4 
Frank rib destruction 2 
Vertebral destruction 1 


Pulmonary osteoarthropathy I 
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Bronchograms of 6 patients were avail- 
able. Three appeared normal; 1 showed 
slight bronchial narrowing and mild cy- 
lindrical bronchiectasis (Fig. 4B); another 
had mild bronchiectasis alone; and 1 
showed irregular bronchial obstruction (Fig. 
3B). 

Pleural involvement occurred in most of 
our patients. This took the form of a small 
effusion or empyema, or merely pleural 
thickening. A characteristic stranding of 
the pleura, like the strings of a parachute, 
may occasionally occur (Fig. 3.7; and 7). 
Mediastinal widening, indicative of direct 
invasion of the mediastinum, may occur. 

Involvement of the thoracic wall is an 
important roentgen manifestation of ac- 
tinomycosis. It was seen in over half of our 
patients and may take the form of soft- 
tissue swelling (Fig. 6, Æ and B; and 8), 
sinus tracts, bone involvement, and even 
disfiguration (Case 1). Injection of cu- 
taneous fistulas with contrast medium will 
usually reveal extension into the lung or 
pleural sac (Fig. 9, Æ and B) and occasion- 
ally into the trachea, esophagus, or even 
the abdomen.??* 

Bone changes consist of periosteal pro- 
liferation or frank destruction involving 
one or more ribs. The shoulder girdle or 
sternum may be similarly affected.? The 
periostitis may have a peculiar wavy con- 
figuration (Fig. 1, 4-C; and 9, 4 and В) 
which is highly suggestive of actinomycosis. 
One of our patients with rib destruction 
had both actinomycosis and squamous cell 
carcinoma in the same region. Which of 
these caused the bone destruction could 
not be ascertained. One patient (Case 1) 
with severe local periostitis of the ribs ad- 
jacent to a pulmonary lesion also showed 
the typical generalized periostitis of pul- 
monary osteoarthropathy. 

Actinomycotic involvement of the spine 
is usually the result of extension from the 
mediastinum or retroperitoneum. Erosion 
of both the body and processes of the af- 
fected vertebrae as well as involvement of 
the adjacent ribs is often seen (Fig. 10).5? 
2055 The typical wavy periostitis may be 
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Fic. 5. A 53 year old man with dyspnea, pleuritic pain, and abscess over right upper chest wall. (4) Poster o 
anterior view. There is fibrocavitary infiltrate in the right upper lung field and bulla-like lucencies along 
the periphery of the upper thorax. An ill-defined infiltrate is present in the left upper lung field. (B) The 
right lateral view demonstrates transgression of the right major fissure and thickening of the retrosternal 
tissues. 


present on the transverse processes as well bodies and intervertebral disk narrowing 
as the adjacent ribs. Destruction combined are not features of the disease. 

with new bone formation produces a mot- 

tled effect in the vertebral bodies. Un- DISCUSSION 

like tuberculosis, collapse of the vertebral The diagnosis of thoracic actinomycosis 





Vic. 6. (4 and B) A 58 year old man with tender, firm swelling over the right sternoclavicular area, chest 
pain, cough, and weight loss. There is an infiltrate in the right anterior chest, crossing the minor fissure. 
'The density in the right apex in both views represents the soft-tissue mass. 
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Fic. 7. A 61 year old man with a chronic, draining, 
granulating lesion on the right chest wall. There is 
extensive chronic infiltrate and strand-like pleural 
thickening in the right lower thorax. The periosteal 
reaction along the lower ribs is poorly shown on 
this study. 


is established in the laboratory. Recovery 
of 4. israeli from infected tissue is the only 
proof of the disease. However, clinical sus- 
picion is important also, and this may come 
from the roentgen findings. Chest wall in- 
volvement—swelling, draining sinus, wavy 
periostitis, and rib destruction—is highly 
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suggestive. Another important clue is the 
penetration of an interlobar fissure, seldom 
encountered roentgenologically except in 
fungus diseases. The roentgen manifesta- 
tions are otherwise nonspecific. Nonethe- 
less, any chronic indolent pulmonary in- 
filtrate should alert the radiologist, clini- 
cian, and pathologist to the possibility of 
thoracic actinomycosis. 

Chronic infiltrate with cavitation is more 
common in pulmonary tuberculosis and is 
often seen with other fungus infections, 
such as blastomycosis, torulosis, and even 
histoplasmosis. Carcinoma is also simulated, 
although, as noted earlier, the bronchogram 
usually helps to make the distinction. 

In 1931, Kirklin and Hefke," upon anal- 
yzng 14 cases of thoracic actinomycosis 
and reviewing the literature up to that 
time, asserted that the combination of bone 
changes, thickened pleura, empyema, and 


Fic. 8. A 26 year old woman with cough, fever, 
weight loss, and marked swelling of the soft tissues 
along the right chest wall. Minimal pleural dis- 
ease and pulmonary infiltrate are noted. 
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Fic. 9. Large persistent empyema cavity in a middle-aged man who had had a right pneumonectomy 2 years 
earlier for actinomycosis. (4) A Bucky roentgenogram. The 6th rib has been resected. Note the wavy 
periostitis involving the sth rib. (B) The empyema cavity has been injected with lipiodol. 


pulmonary involvement is more indicative 
of actinomycosis than of any other disease. 
Bates and Cruickshank? considered perio- 
steal reaction of several adjacent ribs in the 
absence of empyema the only pathogno- 
monic roentgenologic sign of thoracic ac- 
tinomycosis. In general, we concur with 
these views. In addition, we consider a 
pulmonary lesion that extends across an 
interlobar septum or through the pleura to 
involve the chest wall to be strongly sug- 
gestive of actinomycosis, even in the ab- 
sence of bone involvement. 


SUMMARY 


Fifteen cases of thoracic actinomycosis 
have been reviewed at the University of 
Cincinnati Medical Center and their roent- 
genograms analyzed. Although the roent- 
gen manifestations of the disease are for the 
most part nonspecific, the following features 
should suggest the diagnosis: 


т. Extension of a pulmonary lesion 
through the thoracic wall. 

2. Wavy periostitis or frank destruction 
of ribs associated with contiguous 
chronic pulmonary involvement. 


3. Penetration of a pulmonary lesion 


through an interlobar fissure. 
4. A characteristic pattern of vertebral 
destruction. 





Fic. 10. A 15 year old boy with actinomycotic in- 
volvement of the thoracolumbar spine. Note the 
destructive lesion in L 2 (arrow) and mottling in 
the bodies of T 11 and 12. The vertebral bodies 
and disks have maintained their heights. 
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Any chronic pulmonary infiltrate, es- 


pecially if accompanied by cavitation or 
pleural involvement, is suspect. 


Benjamin Felson, M.D. 
Department of Radiology 
Cincinnati General Hospital 
Cincinnati, Ohio 45229 
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ROENTGENOGRAPHIC MEASUREMENTS OF DIA- 
PHRAGMATIC MOTION-RESPIRATORY 
COM PLIANCE* 


By PETER ZANCA, М.р.ї 


SAN ANTONIO, TEXAS 


UNG and thoracic cage expansion reflect 
total respiratory effort and compli- 
ance, and may be indirectly demonstrated 
and measured by the extent of diaphrag- 
matic motility. Lung compliance is di- 
rectly related to lung volume,“ and any 
appreciable increase or decrease in lung 
volume will be reflected by the extent of 
diaphragmatic motion. 

The pulmonary and thoracic compliance 
can be accurately measured by pulmonary 
function studies. The respiratory compli- 
ance values vary in the normal and ab- 
normal patient with age, sex, height and 
weight, rate of respiration, posture and 
position and by the degree of and type of 
disease or abnormality. Because of such a 
high degree of individual variability in 
health and disease, average pathophysio- 
logic measurements and statistics are util- 
ized clinically, and used only as a guide in 
the clinical management of the patient 
with pulmonary or thoracic cage dysfunc- 
tion or disease. Pulmonary function studies 
to determine pulmonary, thoracic and total 
respiratory compliance are routinely per- 
formed in well equipped pulmonary func- 
tion laboratories. Measurements of dia- 
phragmatic excursion, in this area, are 
little used and are of unknown value. 

A search of the medical literature pro- 
duces a great deal of material on the 
anatomy and physiology of the diaphragm, 
and on its relation with pathophysiologic 
conditions, as related to the chest and ab- 
domen. In only a few papers is there men- 
tion of the use of measurements of dia- 
phragmatic motion in estimating pulmo- 
nary orthoracic cage compliance or extent of 
pulmonary or thoracic cage disease or dvs- 
function. | 


In the present series of 200 cases, dia- 
phragmatic excursion was measured on 
roentgenograms taken during unforced and 
forced expiration in an attempt at estimat- 
ing pulmonary and thoracic cage compli- 
ance in patients with pulmonary or thoracic 
cage pathology. 


MATERIAL AND METHOD 


This group of patients comprises 200 
veterans, most of whom had routine chest 
roentgenograms taken as part of a follow- 
up examination in evaluating the progress 
of known lung or thoracic cage pathology. 
A small number of the patients had chest 
roentgenograms taken as part of an initial 
physical work-up. All of the patients were 
ambulatory, cooperative and followed pre- 
cise breathing instructions. The roentgeno- 
graphic examinations were all performed in 
the Department of Radiology of the Vet- 
erans Administration Clinic. 

The chest roentgenograms were easy to 
take and were all made on 14 X17 inch x-ray 
film in the upright posteroanterior position, 
at a 6 foot distance on deep inspiration, 
and on forced and unforced expiration. For 
this study, each patient had a minimum of 
3 chest roentgenograms taken which were 
used for measurement of diaphragmatic 
motion. Technically, the patient was told 
to take a deep breath and to hold his 
breath, at this time the first chest roent- 
genogram was taken. Then he was told to 
take another deep breath and “let it all 
out;" at this point, the second chest roent- 
genogram was made. Lastly, he was told 
to take another deep breath, “let it all out, 
and now force out some more;" at this 
point the third chest roentgenogram was 
taken. 


* From the Veterans Administration Out-Patient Clinic, San Antonio, Texas. 
T Professor and Chairman, Department of Radiology, University of Texas Medical School, San Antonio, Texas. 
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Гіс. 1. Category I. Normal Chest. A 24 year 
old male had chest roentgenograms taken 
as part of a routine physical check-up. The 
method for measurement of diaphragmatic 
excursion is shown in this series of roent- 
genograms. (4) Chest roentgenogram 
taken on deep inspiration. The distance 
from the inferior border of the second right 
rib posteriorly to the maximum convexity 
of the diaphragm is 23.5 cm. (5) Unforced 
expiration chest roentgenogram. The sec- 
ond rib to diaphragm distance measures 
20.0 cm. The difference between 4 and B 
is 3.5 cm. This represents diaphragmatic 
motion and reflects the pulmonary com- 
pliance ratio. (C) Forced expiration chest 


roentgenogram. The distance from the second rib to the diaphragm measures 17.5 cm., and the difference 
between Æ and C is б.о cm., representing diaphragmatic maximum excursion and reflecting the total 


respiratory compliance. 


The rates of 3.5 cm. and 6.0 cm. in B and C correspond to normal diaphragmatic motion on normal ex- 


piration and with forced expiration. 


Diaphragmatic excursion 1s determined 
by comparison of 2 chest roentgenograms. 
The distance from the lower border of the 
posterior end of the second rib to the high- 
est point of convexity of the diaphragm is 
measured in centimeters. The differences, 
in centimeters, between the deep inspiration 
chest roentgenogram and the unforced 
expiration chest roentgenogram measures 
diaphragmatic motion and reflects pul- 
monary compliance. The difference, in 
centimeters, between the deep inspiration 
and forced expiration reflects the total 


respiratory compliance. Measurements of 
diaphragmatic excursion on chest roent- 
genograms taken on deep inspiration, un- 
forced and forced expiration are illustrated 
in Figure т, 4-C. 

In this group of 200 patients, the di- 
agnosis of pulmonary or thoracic cage dis- 
ease had been previously made on a clinical 
basis from previous hospitalizations, and, 
in most cases, following pulmonary function 
studies. Except for a few female patients, 
this group comprised male veterans of 


World Wars I and II, the Korean and the 
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TABLE I 


NUMBER OF CASES BY CATEGORY AND AGE 









































Age (years) 
Category Total 
18-30 31-50 51-77 

1. Normal chest 3 7 3 13 
п. Obstructive lung disease 

a. Asthma 8 13 15 36 

b. Bronchitis Г 12 14 31 

с. Emphysema 1 6 20 29 

d. Fibrosis I 1 2 

їп. Restrictive lung disease 7 15 7 29 

Iv. Muscular and thoracic cage disease 15 13 8 36 

у. Miscellaneous 6 13 7 26 

Total 45 80 75 200 














Vietnam conflicts. The ages ranged from 
18—77 years; there were 45 in the 18-30 
year age group, 80 in the 31-50 year age 
group and 75 from 51-77 years of age 
(Table 1). 

Because of the variety of pathology in 
this series of cases, it was useful to catego- 
rize these patients into 5 groups on the basis 


of their clinical diagnosis. 


CATEGORIES 


I. Normal Chest. Chest roentgenograms 
were taken as part of a complete clinical 
work-up. Included in this group are pa- 
tients with obesity, and patients with 
gastrointestinal symptoms. 


ТАвЕ II 


AVERAGE DIAPHRAGMATIC EXCURSION BY AGE 















































Age 18-30 Years Age 31-50 Years Age 51-77 Years Total for all Ages 
Average | Average Average | Average | Average Average | Average | Average 
G : f Unforced| Forced No. of Unforced| Forced N í Unforced | Forced Unforced | Forced No. of 
2100р No. o Expira- | Expira- | ^0- 01 | Expira- | Expira- "Cases Expira- | Expira- | Expira- | Expira- fox 0 
Cases tion tion Cases tion tion 9568 tion tion tion tion ases 
(cm.) (cm.) (cm.) (cm.) (cm.) (cm.) (cm.) (cm.) 
1. Normal chest 3 4.0 6.1 7 1.6 4.2 | 3 2.7 3-7 2.3 4-5 13 
Ir. Obstructive lung disease | 
a. Asthma 8 3.3 6.0 13 9 453 15 2.4 4.8 | 2.8 4.7 36 
b. Bronchitis 5 | 27 С 12 6 5.1 14 2.5 5.3 2.5 5.0 31 
с. Emphysema I 2.5 3.0 6 o k A 20 1.8 3.3 1.6 3.3 27 
d. Fibrosis r 5 2.5 I 2 4.9 1:7 3.5 2 
im. Restrictive lung disease 7 2.7 3.6 15 8 4.0 7 1.7 3. 1.9 3.7 29 
1v. Muscular and thoracic 
cage disease 15 2:5 Б.т 13 8 5.0 8 2.5 5.2 2.6 5.0 36 
v. Miscellaneous 6 2,2 4.I I3 o 5.0 7 2.3 4.8 2.5 4-7 26 
Total 45 80 NEZ 200 
































II. Obstructive Lung Disease. Patients 
with a history of pulmonary emphysema, 
chronic bronchitis, bronchial asthma and 
interstitial pulmonary fibrosis. 


III. Restrictive Lung Disease. Disease 
conditions secondary to inflammatory lung 
disease, pulmonary tuberculosis, mycotic 
disease, lung and mediastinal tumors and 
pleural fibrosis. 

IV. Muscular and Thoracic Cage Path- 
ology. This group includes patients with 
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Fic. 2. Category Пс. Pulmonary Emphysema. 
C4) Inspiration 28 cm. (B) Unforced ex- 
piration 26.5 cm. (C) Forced expiration 25 
cm. A 52 year old male with history of 
pulmonary emphysema. The unforced 
expiratory diaphragmatic excursion/pul- 
monary compliance is 1.5 cm. This de- 
creased excursion level is consistent with 
decreased pulmonary function values. The 
forced expiratory diaphragmatic rate 15 
3.0 cm., and is considered as borderline 
low. 


chest or respiratory problems secondary to 
trauma (auto accidents, gunshot and stab 
wounds) and postsurgical chest. 

V. Miscellaneous. Patients with a his- 
tory of chest pain, cough, dyspnea, sinus- 
itis, heart disease, allergy, and hyperten- 
sion. 


RESULTS 


The average diaphragmatic excursion 
rates, in centimeters, are tabulated for all 
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age groups and for the separate categories 
(Table п). 

In the normal patient, the average un- 
forced diaphragmatic excursion was 2.3 
cm. and the forced, average diaphragmatic 
excursion was 4.5 cm. In those patients 
with obstructive lung disease, the average 
unforced diaphragmatic excursion was low- 
est; for those patients with pulmonary 
emphysema and interstitial pulmonary 
fibrosis, the average diaphragmatic ex- 
cursion rates were 1.6 cm. and 1.7 cm., 
respectively. In those patients with re- 
strictive lung disease, the unforced dia- 
phragmatic excursion was low and av- 
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Гс. 3. Category III. Restrictive Lung Dis- 
ease. (4) Inspiration 23.5 cm. (B) Unforced 
expiration 22.5 cm. (C) Forced expiration 
19.5 ст. A 45 year old male with a history 
of arrested pulmonary tuberculosis. These 
roentgenograms were taken as part of a 
follow-up examination. The diaphragmatic 
excursion ratio on unforced expiration 
is 1.0 cm., which is decreased and reflects a 
decreased pulmonary compliance. The 
forced expiratory diaphragmatic motion is 
4.0 cm., which is within normal limits. 


eraged 1.9 cm. The diaphragmatic excur- 
sion ratios for all other groups, in forced and 
unforced expiration, appear to be within 
normal phvsiologic ranges. 

Representative chest roentgenograms 
for each of the 5 categories taken on deep 


inspiration, unforced and forced expiration 
are shown in Figures I to 5. 


DISCUSSION 


Normal respiration is mainly effected by 
the muscular action of the diaphragm which 
accounts for 60-75 per cent of the total 
air breathed. Inspiration is the result of 
contraction of the diaphragm, external 
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intercostal muscles, serratus superior and 
levator costarum muscles? Expiration is 
effected by the intercostal muscles and 
contraction of the abdominal wall muscles, 
causing the diaphragm to move a distance 
equal to 2 interspaces and the diameter of 1 
rib—about 5 cm? Lung elasticity alone 
will produce about 1.5 cm. diaphragmatic 
movement. Forced expiration results from 
the contraction of the internal intercostal 
muscles, pectoralis major and minor, ab- 
dominal and latissimus dorsi muscles? and 
produces an average excursion of the right 
hemidiaphragm of 6.6 cm. and of the left 
hemidiaphragm up to 7.7 cm.? 

The participation of the diaphragm in 
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Fic. 4. Category IV. Thoracic Cage Pathology. 
(4) Inspiration 23 ст. (B) Unforced ex- 
piration 17.5 cm. (C) Forced expiration 16 
cm. A 27 year old veteran who received 
gunshot wounds in the chest in the Viet- 
nam conflict. These roentgenograms were 
taken during a routine physical examina- 
tion for clinical evaluation. The unforced 
and forced expiratory rates are 5.5 cm. 
and 7 cm., respectively. Both of these val. 
ues are within normal ranges. 


respiration cannot be overemphasized. 
Clinically, diaphragmatic motion is best 
observed under the fluoroscope and on 
cineroentgenography. Diaphragmatic ex- 
cursion can be measured on 1 double ex- 
posed chest roentgenogram taken during 
inspiration and expiration, or when chest 
roentgenograms are taken separately during 
inspiratory and expiratory phases of respi- 
ration, or by means of roentgenokymog- 
raphy. 

Clinically, the forced expiratory chest 
roentgenogram is taken to demonstrate 
diaphragmatic motility and to record de- 
creased diaphragmatic excursion in ра- 
tients with: phrenic nerve paralysis, pleural 
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fibrosis, atelectasis, pneumonia, bronchial 
obstruction, pulmonary emphysema, sub- 
diaphragmatic abscess, pulmonary tumor, 
myasthenia gravis and in patients with 
ascites, obesity, kyphoscoliosis and preg- 
nancy. 

Measurement of the extent of diaphrag- 
matic motion on the unforced expiration 
chest roentgenogram records lung compli- 
ance. Lung compliance is directly related 
to lung volume; hence, diaphragmatic 
motion. Pulmonary function tests show a 
reduced pulmonary compliance in severe 
chronic obstructive pulmonary emphy- 
sema, with diffuse pulmonary and inter- 
stitial pulmonary fibrosis, chronic bron- 
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Fic. 5. Category V. Miscellaneous. (A) In- 
spiration 20 cm. (B) Unforced expiration 
16 cm. (C) Forced expiration 14 cm. A 42 
year old male was seen in the Clinic with 
the chief complaint of shortness of breath. 
Deep inspiration, unforced and forced 
expiration chest roentgenograms show the 
unforced diaphragmatic excursion to mea- 
sure 4 cm. and the forced diaphragmatic 
excursion 6 cm. These values are within 
normal ranges. 





chitis, bronchial asthma, pulmonary atelec- 
tasis, pneumonia, pulmonary congestion 
and edema and with pleural fibrosis.! In 
this group, therefore, the diaphragmatic 
excursion on unforced expiration should be 
decreased. 

Recently, Milne and Bass studied the 
range of diaphragmatic excursion in goo 
patients, recorded the dynamic lung com- 
pliance on unforced expiration roentgeno- 
grams and found good correlation, in these 
results, with pulmonary function studies. 
In 130 of these patients the functional pul- 
monary compliance tests compared with the 
diaphragmatic excursion ratios. In the 
group with pulmonary emphysema the 


724 


diaphragmatic excursions ranged from 0.3 
to 2 cm., and the entire group with chronic 
obstructive pulmonary disease had an 
average excursion of 1.25 cm. In this series, 
the controls had a diaphragmatic excursion 
between 2.5 cm. and 4.5 ст. 

The unforced (pulmonary compliance) 
diaphragmatic excursion ranges or rates, 
in our normal patients, in those with chest 
trauma, and in our miscellaneous group, 
correspond well with Milne and Bass’ 
control group. The average diaphragmatic 
excursion rates in our patients with pul- 
monary emphysema, pulmonary fibrosis 
and for the group with chronic restrictive 
lung disease was from 1.6 to 1.9 cm. These 
results also correlate well with Milne and 
Bass' statistics for a similar group. From 
the accumulated data, it would ap- 
pear that measurements of the extent of 
diaphragmatic motion, from unforced ex- 
piratory chest roentgenograms, might give 
us some insight on the status of pulmonary 
compliance. 

For each category in the group of cases 
reported here, the total series of cases is 
small and would not be considered of defi- 
nite statistical value. However, a distinct 
pattern or degree of diaphragmatic motion 
appears to be present for each medical 
group. A more detailed study of many more 
patients with a variety of single or mul- 
tiple diseases, in different ages and with 
various degrees of illness, should be eval- 
uated roentgenographically and correlated 
with pulmonary function studies. This 
work, I believe, will produce more meaning- 
ful and clinically useful statistics, which 
might be applicable to and aid in the di- 
agnosis and treatment of pulmonary dis- 
eases and thoracic cage pathology. 


CONCLUSIONS AND SUMMARY 


'The extent and degree of mobility of the 
diaphragm was measured on deep inspira- 
tion and on forced and unforced expiration 
chest roentgenograms in 200 patients. 
Clinically, the forced expiratory postero- 
anterior chest roentgenogram is taken to 
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evaluate the extent of diaphragmatic mo- 
tilitv, as a means of establishing pulmon- 
arv, pleural, intra-abdominal or thoracic 
cage disease or dysfunction. The degree of 
diaphragmatic motion during forced maxi- 
mal expiration reflects total vital capacity, 
and the extent of diaphragmatic excursion 
during normal expiration measures pul- 
monary compliance. The average extent of 
diaphragmatic motion corresponds to in- 
dices of pulmonary compliance and total 
vital capacity, and was calculated from 
measurements made on chest roentgeno- 
grams. Previous studies correlating pul- 
monary function results with indices of 
diaphragmatic excursions, in the same cases, 
suggested that this knowledge could be of 
supplemental value and might be useful in 
the diagnosis and therapy of thoracic cage 
and pulmonary diseases. 


Department of Radiology 
University of Texas Medical School 
7703 Floyd Curl Drive 

San Antonio, Texas 78229 
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Carter, G. G. Clark and M. W. Schorre, 
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tion in obtaining the chest roentgenograms 
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PHLEBOGRAPHY IN THE PREVENTION OF 
RECURRENT PULMONARY EMBOLISM— 
TECHNIQUES AND VALUE* 

Ву M. LEA THOMAS, М. К. ANDRESS, №. L. BROWSE, E. W. L. FLETCHER, 
J. D. PHILLIPS, H. P. PIM, V. McALLISTER, 

К. Н. STEPHENSON, and К. TONGE 


LONDON, ENGLAND 


ULMONARY embolism kills at least 

2,500 people in Great Britain every year 
(Registrar General's Report 1967). In 
the United States of America the death 
rate is thought to be 47,000 each year and 
to contribute to 150,000 deaths in all.?? 

A proportion of these deaths follow a 
second or third embolus. Barker and 
Priestley? in a review of the natural history 
of 1,665 cases of postoperative thrombo- 
embolism found that 30 per cent of patients 
who survived 1 pulmonary embolus had a 
second, and that this was fatal in 19 per 
cent. 

Thus it is clear that once a patient has 
had 1 embolus, urgent steps must be taken 
to prevent a recurrence. 

Intravenous heparin will reduce the 
mortality rate and also the incidence of 
second emboli!^4:8:10.11,13,23,24,27,30,32,35,37 but 
its effectiveness is uncertain. For example, 
although Barritt and Jordan* had no fatal 
recurrences, Ochsner and co-workers? re- 
ported a second fatal embolus rate of 11.7 
per cent. 

The alternative to anticoagulants in pre- 
venting recurrence is vein ligation or plica- 
tion, 1:5 8.9.13-15,18,19, 28, 24,35,36,38 but they do 
have significant recurrence rates. Vena 
cava ligation is the most reliable surgical 
measure although it is associated with 
definite postphlebitic complications.!® We 
have found that a combination of anti- 
coagulant therapy and surgery based on the 
results of phlebography is the most effec- 
tive way of preventing recurrent pul- 
monary embolism with minimum  dis- 
ability to the patient. 

In this report we describe the techniques 


used for phlebography of the leg and pelvic 
veins and indicate how the results have 
been used in the prevention of recurrent 
pulmonary embolism. 

The results of our treatment with anti- 
coagulants supplemented by surgery are 
compared with a group of patients treated 
with anticoagulants alone who were not 
investigated by phlebography. 


MATERIAL 


Fifty patients (trial group) who on 
clinical, electrocardiographic and chest 
roentgenographic grounds were considered 
to have had a pulmonary embolism were 
subjected to phlebography. The patients 
were all treated with anticoagulants with 
additional surgery as indicated by phlebog- 
raphy. 

This group was compared, by random 
selection, with so patients (control group) 
whose case notes gave a definite clinical 
diagnosis of pulmonary embolism, none of 
whom had had phlebography and who 
had been treated with anticoagulants alone. 

Both groups were treated with intra- 
venous heparin followed by warfarin in 
similar dosage and controlled by the same 
coagulation laboratory. The warfarin was 
continued, on an average, for 3 months. 


METHODS OF INVESTIGATION 


PHLEBOGRAPHY OF LEGS 


A tilting table equipped with an image 
intensifier, a television, and an automatic 
exposure device is used. The table is 
tilted 40°, foot downwards. A vein on the 
dorsum of the foot, preferably towards the 
lateral side, is selected and a 20 gauge 


* From the Departments of Radiology and Surgery, St. Thomas’ Hospital, London, England. 
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їс. т. The authors’ intraosseous cannula. On the 
right the 3 faceted drill tip is shown in close-up. 
(Reproduced from Brit. ў. Radiol.) 


needle bent to about 30° is introduced into 
the vein in a distal (upstream) direction. 

If percutaneous puncture is impossible a 
small cutdown is made. This was only 
necessary in 2 (4 per cent) of the ṣo pa- 
tients. 

A single tourniquet is applied just above 
the ankle; a self-fastening type is useful as 
it permits small changes in tension. 

The needle is connected by a plastic tube 
to a syringe containing the contrast medi- 
um meglumine iothalamate 60 per cent. 

The foot is internally rotated to separate 
the images of the tibia and fibula and a 
hand injection is begun under television 
control. If necessarv, the tension of the 
tourniquet is adjusted so that the 3 main 
groups of deep veins of the calf are seen to 
fill. The tourniquet is not applied tightly 
enough to completely occlude the super- 
ficial veins. 

The flow of the contrast medium is fol- 
lowed on the television screen and 14 X14 
inch (35.5X35.5 cm.) films split into 3 are 
exposed at intervals so that the whole 
venous system from the ankle to the inferior 
vena cava is included. To show the iliac 
veins and inferior vena cava the tourniquet 
is removed so that the contrast material 
trapped below it flows into the veins, im- 
proving opacification. 

The upper part of the profunda femoris 
vein, as far as a competent valve, is 
demonstrated by having the patient per- 
form the Valsalva maneuver when the 
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common femoral vein is filled with contrast 
medium. 

After each injection the venous system is 
flushed immediately with normal saline to 
clear the veins of contrast medium; this is 
checked with the television. 

Both legs are examined in all patients to 
exclude subclinical thrombosis. 

The amount of contrast material usually 
required is so ml. for each side. After the 
first series, the roentgenograms are ex- 
amined. Critical and doubtful areas are re- 
examined so that in some instances as much 
as 300 ml. may be needed. 

If the iliac veins and inferior vena cava 
have not been sufficiently well demon- 
strated to exclude a thrombus, or if the full 
extent of a thrombus has not been shown, 
pelvic phlebography is required. 


PERCUTANEOUS FEMORAL PELVIC 
PHLEBOGRAPHY 

With the patient in the supine position 
using local anesthesia, 2 cannulae are intro- 
duced percutaneously into the femoral 
veins and threaded a short distance to pre- 
vent extravasation of contrast medium. 

Simultaneous hand injections of zo ml. of 
sodium iothalamate 7o per cent are per- 
formed. Five 14 X14 inch (35.5X35.5 cm.) 
films are exposed at intervals of 2 seconds— 
the roentgenographic field including the 
lower part of the inferior vena cava. A 
Valsalva maneuver is performed half-way 
through the injection to show the internal 
iliac veins as far as a competent valve. 


INTRAOSSEOUS PELVIC PHLEBOGRAPHY 


Intraosseous phlebographv is indicated in 
those patients in whom a femoral vein was 
shown to be occluded, on the peripheral 
phlebogram, or who had swelling of the 
whole limb indicating high obstruction, or 
in whom percutaneous femoral venepunc- 
ture had failed. This examination, being 
painful, requires a general anesthetic. 

With the patient in the prone position 2 
intraosseous cannulae (Fig. 1)?? аге intro- 
duced into the greater femoral trochanters 
under television control. The cannulae are 
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connected to 2 separate pressure pumps and 
bilateral simultaneous injections of 5o ml. 
of sodium iothalamate 7o per cent are 
made. Ten 14X14 inch (35.5X35.5 ст.) 
films are exposed, at 1 per second, of the 
pelvis to include the lower inferior vena 
cava. Filming is started about the middle of 
the injection. After the injection the pelvic 
veins are cleared of contrast medium with 
normal saline. 

In some instances a combined technique 
of femoral pelvic phlebography on one side 
with pertrochanteric phlebography on the 
other is used.?3 For convenience this 
examination 1s carried out in the supine 
position. 


7 
( 


INTERPRETATION OF PHLEBOGRAMS 


The diagnosis of recent thrombus de- 
pends on demonstrating filling defects 
within an opacified vein. The phlebograms 
should show the full extent of thrombus 
(Fig. 2). Nonfilling of a vein can only be 





Гс. 2. Recent thrombus in femoral vein. Note that 
the complete extent of the thrombus has been 
shown. 
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Гіс. 3. Occlusion of a segment of the femoral vein. 
Note that the vein above and below the occlusion 
and a collateral are filled with contrast medium. 


indicative of thrombosis if the vein above 
and below and the collaterals are filled with 
contrast medium (Fig. 3). Fresh thrombus 
appears as a radiolucent defect within the 
vein with a thin white line representing 
contrast medium between the thrombus 
and vein wall on each side (Fig. 4). As the 
thrombus ages the roentgenographic ap- 
pearances change. The white line is lost in 
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Fic. 4. Recent thrombus in femoral vein. Note е 
thin white line representing contrast medium 
around the thrombus. 


parts or over a complete segment of the 
vein, indicating adherence (Fig. 5) or oc- 
clusion (Fig. 3). Later this white line be- 
comes thicker and more sharply defined 
(Fig. 6) as the clot retracts. Finally the 
vein may recanalize, leaving an irregular 
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lumen often with several channels (Fig. 7, 


A and В). 
TREATMENT 


Peripheral phlebograms gave an ade- 
quate demonstration of the major veins 
from ankle to inferior vena cava in 37 (7 
per cent) of the patients in the trial group; 
percutaneous femoral pelvic phlebography 
was needed in g (18 per cent) and intra- 
osseous pertrochanteric phlebography in 4 
(8 per cent). 

Thrombus was found in the calf veins in 
17 patients; in the common and superficial 
femoral veins in 15;in the common femoral 
and iliac veins in 6; and in the inferior vena 
cava in I. The thrombus was recent and 
nonadherent and judged to be a potentially 
fatal embolus in 19 patients. 

The treatment used in our о patients 
has been described in detail elsewhere? 
and is summarized in Figure 8. 


RESULTS 


The results of this treatment have been 
published in detail elsewhere? In the О 
patients there were no deaths from recur- 
rent emboli. Three patients in whom anti- 
coagulants had to be stopped because of 
complications had further minor emboli, 
giving a recurrence rate of 6 per cent. 

In the so control patients (treated with 
anticoagulants and who had no phlebog- 
raphy) 13 (26 per cent) had a second 
embolus while on anticoagulants and 7 (14 
per cent) died, giving a death rate of 14 
per cent. Another 7 had emboli after stop- 
ping anticoagulants making a total recur- 
rence rate of 40 per cent. 

Late complications such as aching of legs, 
swelling and varicose veins were almost 
identical— 57 per cent in the trial group and 
со per cent in the control group. 


DISCUSSION 


Phlebography is the most reliable method 
available at the present time for the dem- 
onstration of venous thrombosis and its 
extent. 

I"? fibrinogen? will indicate the presence 
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Vic. 5. Recent thrombus in femoral vein showing adherence (—) and aging (—). Note that the femoral and 


external iliac veins are shown clear of thrombus by filling through the long saphenous vein. (Reproduced 


from the Brit. M. 7.5) 


of a thrombus but not its full extent and 
has the further major disadvantage of being 
valueless in the iliac veins from which most 
fatal emboli arise.*' The ultrasonic Doppler 
technique?" indicates an occlusion of the 
deep venous system but not its cause or 
extent. It can be useful as an indication of 
the site of obstruction so that the appro- 
priate phlebography (peripheral or pelvic) 
can be carried out. 

Both these methods are, therefore, 
screening tests and need to be supple- 
mented by phlebography. 

As we use television screening and em- 
ploy only posteroanterior projections, bila- 
teral peripheral phlebography with our 
technique can be performed in about half an 
hour. The phlebograms obtained in a single 
projection have proved adequate for the 
treatment of our patients. Percutaneous 
femoral pelvic phlebography can also be 


performed quickly and under local anes- 
thesia so that only 4 (8 per cent) of our 
patients required intraosseous pelvic phle- 
bography with the additional hazard of 
general anesthesia. 

Using the newer contrast media no pain 
or discomfort was experienced by the pa- 
tients,andtheonly complicationswere minor 
wound infections in the 2 patients requiring 
cutdowns. 

No thrombosis caused by phlebography 
was encountered, probably due to the 
flushing out of the veins of the contrast 
medium following the examination. No 
patient had a further pulmonary embolus 
immediately following phlebography and 
we feel that this potential danger has been 
exaggerated. 

We agreed that a filling of the deep 
venous system by gravitation of contrast 
medium and fewer artifacts due to failure 





Vic. 6. Thrombus in popliteal vein and lower femoral 
vein. The thrombus is retracted with a more 
clearly defined margin. 


of mixing occur if the examination is carried 
out in the upright position.? But many of 
our patients with pulmonary emboli would 
not tolerate this position and our com- 
promise of tilting the table downwards 40° 
is satisfactory. If the contrast medium 1s 
injected towards the toes, the deep venous 
system will alwavs fill to some extent if it is 
patent. This filling is enhanced by the 
single ankle tourniquet. We select a vein 
towards the lateral side of the foot in order 
to avoid direct communication with the 
long saphenous vein which would divert too 
much contrast medium into the superficial 
system. It is not part of our technique to 
totally occlude the superficial system; 
pulmonary emboli can arise from super- 
ficial veins," but, more importantly in an 
obstructed femoral vein, filling of the vein 
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above from the long saphenous vein (Fig. 5) 
may make additional pelvic phlebography 
unnecessary. 

Both legs must be examined in all pa- 
tients. Nineteen patients (38 per cent), who 
had no clinical signs, in this series had 
thrombus demonstrated by phlebography. 

For intraosseous pertrochanteric pelvic 
phlebography we have devised?? an im- 
proved intraosseous cannula (Fig. 1) which 
has a wider bore, 1s stronger and has 3 
cutting surfaces for easier introduction. 
Roentgenograms are taken in the prone 
position, as the contrast medium, being 
heavier than blood, produces better filling 
of the external and common iliac veins in 
this position. Two separate pumps must be 
used to inject the contrast medium in intra- 
osseous phlebography, as a ‘Y’ connector 
and single pump is not satisfactory since 
the contrast medium tends to go into the 
side presenting the least resistance. 

False positive diagnosis of thrombus has 
not proved a problem. Valves can easily be 
identified as sharp bicuspid defects; stream- 
ing and failure of mixing of contrast 
medium with the blood may mimic throm- 
bus on a single phlebogram but can be 
excluded if the doubtful area is re-ex- 
amined." 

The frequency of false negatives cannot 
be established with certainty. Cotton and 
Clark? have shown in their corrosion cast 
studies the vast network of soleal sinusoids 
which is impossible to completely fill by 
phlebography. Studied carefully, a tell-tale 
small thrombus can usually be seen at one 
or the other end of an unfilled segment of 
vein in the calf, indicating that the vein is 
occluded rather than not filled. 

In the prevention of recurrent pulmonary 
emboli, if no thrombus is demonstrated in 
the calf veins, it seems safe to assume that 
either the veins are clear or that the 
thrombus is adherent and therefore un- 
likely to cause a serious embolus. This im- 
pression has been confirmed by radioactive 
fibrinogen studies in some patients and by 
subsequent clinical events in others. 

Above the popliteal vein there is no 
problem, for if the deep veins of the calf fill, 
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Fic. 7. (4) Total occlusion of left external and common iliac veins. (А) 


Phlebography in Pulmonary Embolism 








Repeat phlebogram 1 year later 


showing recanalization of the veins. Note irregularity of lumen. (Reproduced from Brit. M. 7.5) 


nonfilling of the more proximal veins indi- 
cates occlusion. Potentially fatal emboli 
usually arise in the iliofemoral segments??'- 
segments which can easily be demonstrated 
by phlebography. 

Our treatment based on phlebography, 
has reduced the number of recurrent em- 
boli. We believe that this is a valid con- 
clusion, since the anticoagulant therapy 
was the same in both the trial and control 
groups and the oral anticoagulants were 
controlled by the same laboratory. The 
initial dose of heparin could have been 
inadequate but this applies to both groups 
as clotting times were not measured. 


A further advantage of our method of 


treatment is that within the trial group 
there were significantly more late leg 
symptoms in patients treated with anti- 
coagulants and surgery (73 per cent) than 
in those treated with anticoagulants alone 

per cent). This indicates that if anti- 
coagulants without surgery can be safely 
employed, it is clearly desirable 
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Techniques for phlebography of the leg 
and sane veins in patients with suspected 


Fresh non adherent thrombus 
Anticoagulants & Thrombectomy 
Adherent Thrombus 
Anticoagulants & Vein Ligation 


or plication above thrombus 


Any abnormality 


Anticoagulants & Superficial 
Femoral Vein Ligation 


Fresh thrombus 
Anticoagulants & Superficial 
Femoral Vein Ligation 
Old thrombus 
Anticoagulants 


Frc. 8. Simplified plan of treatment used to prevent 
recurrent embolism. (Reproduced from Brit. 
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venous thrombosis are described. The 
methods used are simple, rapidly per- 
formed, painless and free of complications. 
It is suggested that phlebography is a 
reliable method for demonstrating the 
presence and extent of venous thrombosis 
and that treatment based on its use can 
reduce the recurrence rate of pulmonary 
embolism while minimizing the longterm 
complications of surgical treatment. 


M. Lea Thomas 
Department of Radiology 
St. Thomas’ Hospital 
London, S.E. 1, England 
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ROENTGENOGRAPHIC APPEARANCE OF AORTO- 
CORONARY ARTERY BY-PASS USING A REVERSED 
SAPHENOUS VEIN* 


By HAROLD A. BALTAXE, М.р. ROBERT С. CARLSON, M.D.,t and 
С. WALTON LILLEHEI, M.D: 


NEW YORK, NEW YORK 


ORONARY artery surgery has been 

performed for over one decade using 
multiple techniques including endarterec- 
tomy, endarterectomy with patch graft 
reconstruction, and gas endarterectomy. 
In the last few years, a more widely appli- 
cable method of treatment has been de- 
veloped by Johnson and co-workers and 
Favaloro.! In this method, a reversed 
saphenous vein graft is anastomosed be- 
tween the ascending aorta and the cor- 
onary artery distal to the atherosclerotic 
obstruction. 

The purpose of this paper is to outline 
briefly the surgical technique and to de- 
scribe the angiographic appearance of the 
variously positioned venous by-passes. 


SURGICAL TECHNIQUE 


A saphenous vein 1s excised and reversed 
in order to avoid restriction of flow by the 
valves. The vein is anastomosed to the 
ascending aorta anteriorly and a few centi- 
meters above the origin of the right cor- 
onary artery. When the left anterior de- 
scending or left main coronary artery is 
affected, a vein is connected either to the 
anterior descending or the diagonal branch 
of the left anterior descending coronary 
artery (Fig. 1). When the right coronary 
artery 1s by-passed, the reversed saphenous 
vein is anastomosed to the distal right or to 
the posterior descending coronary artery 
and proximally to the ascending aorta 
(Fig. 1). Note that on the left, the saphe- 
nous vein from the aorta arches cephalad 
over the main pulmonary artery before 
joining the anterior descending coronary 
arterv (Fig. 1). When both the right and 


left anterior descending coronary arteries 
are diseased and need to be by-passed, the 
surgeon can perform either two separate by- 
passes as described above or a Y anastomo- 
sis. In the latter case, a right by-pass is per- 
formed in theusual fashion, but, in addition, 
a side-to-end anastomosis of a second 
vein graft is performed, which joins a 
branch of the left coronary artery and the 
right-sided vein graft (Insert of Fig. 1). 

The surgeon marks the origin of the 
aortico-vein anastomosis by 2 metallic 
washers sutured on the adjacent aortic 
tissue above and below the anastomosis 


(Fig. 8). 


ANGIOGRAPHIC TECHNIQUE 


Vein by-pass angiograms are routinely 
obtained 2 weeks after aortico-coronary 
artery vein grafts. 

The right coronary-vein by-pass angio- 
gram is technically easy to perform. The 
saphenous vein has a large lumen and its 


EO X3 Venous graft 






/ Lft, ant. desc. artery 
Rt. coronary a 


Fic. 1. Schematic representation of the aorto-coro- 
nary by-passes. The insert shows the Y by-pass 
procedure. 


* From the Departments of Radiology, and Ѕигрегу,{ The New York Hospital-Cornell Medical Center, New York, New York. 
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entrance is marked by 2 washers. When one 
utilizes the femoral approach, a large right 
Amplatz coronary catheter! is used. The 
shape of this catheter is specific for the 
right vein graft. In fact, the tendency is for 
the catheter to penetrate too far into the 
vessel and one thus runs the risk of signifi- 
cantly restricting the flow. The by-passed 
vessel can be seen in anteroposterior and 
lateral projections in the following loca- 
tions: in the anteroposterior projection, the 
graft goes to the right, following more or 
less the atrioventricular groove (Fig. 2). In 
the lateral projection, in distinction to the 
right coronary artery, the vein graft may 
follow the posterior surface of the heart 
until it reaches the posterior descending 
coronary artery (Fig. 3). When contrast 
material is injected, one can opacify the 
entire by-pass as well as the posterior 
descending and the distal right coronary 
arteries (Fig. 3). These angiographic find- 
ings suggest that the by-pass seems to in- 
crease blood supply to the myocardium. 
We have noticed that when the catheter is 
wedged into the venous graft and flow is 
restricted, angina may occur rapidly, which 





Fic. 2. Anteroposterior view of a “right by-pass.” 
The vein is connected distally to the posterior 
descending coronary artery. 
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Fic. 3. Lateral view of a “right by-pass.” Note opaci- 
fication of the right coronary artery to the point of 
severe occlusion (black arrow). Via collaterals, the 
anterior descending coronary artery is also opaci- 
fied (white arrow). 


further indicates that the by-pass con- 
tributes to the perfusion of the myocardium. 

The left graft also commonly arises 
anteriorly, although more cephalic than 
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Fic. 4. Anteroposterior view of a single “left by- 
pass." Note the position of the catheter in be- 
tween the 2 metallic washers. The vein is con- 
nected to the anterior descending coronary artery. 





Fic. 5. Left anterior oblique projection of a “left 
by-pass.” Note the retrograde filling of the main 
left coronary artery and of the circumflex coronary 
artery. 


the right and more to the left of the aorta 
(Fig. 4). The left coronary catheter as 
described by Judkins? is not suitable for 
this catheterization. The left vein by-pass is 
directed in a cephalad direction from the 
aorta. A loop has to be formed in the cathe- 
ter which will point upward in order to 
enter the vessel (Fig. 5). The shape of the 
right coronary catheter as developed by 





Fic. 6. Anteroposterior view of a Y by-pass. The 
black arrow shows the right limb, whereas the 
white arrow points to the left limb. 


736 Baltaxe, Carlson and Lillehei 


DECEMBER, 1970 


Amplatz and co-workers! is less satisfactory 
than one can fashion with polyethylene 
material, yet it can be used. We presently 
prefer the Type III “head hunter"? for 
catheterization of the left by-pass. This 
catheter is also suitable for the right graft 
and allows the radiologist to perform the 
entire procedure with one device. 

Opacification of the left by-pass reveals 
the vein graft, as already mentioned above, 
arising from the aorta and turning cephalad 
over the main pulmonary artery until it 
communicates with the anterior descending 
coronary artery (Fig. 4). Such an injection 
can also opacify the diagonal branches of 
the anterior descending coronary artery as 
well as the circumflex artery when the 
main left coronary artery is stenosed or 
occluded; or when the injection pressure is 
high enough to cause retrograde flow from 
the point of anastomosis to the main left 
artery (Fig. 5). 

Angiographic demonstration of the Y 
anastomosis is technically quite easy, but 
presents a larger risk. The origin of the Y 
by-pass in the aorta is identical to the origin 
of the right by-pass (Fig. 6 and 7). Injec- 





Fic. 7. Lateral projection of a Y by-pass. The black 
arrow points to the right limb. The white arrow 
shows the connection of the vein to the left an- 
terior descending coronary artery. 
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tion of a Y by-pass can result in ventricular 
fibrillation, since both the right and left 
coronary arteries receive contrast material 
simultaneously. In our laboratory we en- 
countered 1 case of ventricular fibrillation 
during such an angiography. After de- 
fibrillation, the procedure was continued 
without anv ill effects to the patient. It is 
recommended that when a Y anastomosis 
is injected, smaller volumes of contrast 
medium be used and the speed of injection 
be decreased. 


ANGIOGRAPHIC RESULTS 


Follow-up angiography of patients hav- 
ing undergone such a surgical procedure is 
very important. Most grafts remain pa- 
tent but we have seen several cases of a 
clotted by-pass. The occlusion usually 
occurs proximally close to the site of 
anastomosis to the ascending aorta (Fig. 8). 
When a Y by-pass clots, usually only 1 
limb is affected (Fig. 9). Vein graft pa- 
tency depends on the amount of distal 
blood flow, which itself is a function of the 
amount of myocardium supplied by the 
distal coronary artery, the amount of 
scarring present in the perfused myocar- 
dium, and the diameter of the coronary 
artery at the site of anastomosis." 


CONCLUSION 


'The anastomosis of a reversed saphe- 
nous vein by-pass between the aorta and the 
distal portion of a stenotic or occluded 
coronary artery is performed with the 
the hope of immediate improvement of 
myocardial ischemia. Pre and postopera- 
tive angiographic studies are necessary to 
carry out a successful procedure and to 
evaluate one's results. 

Examples of these angiograms are pre- 
sented and roentgenographic technical de- 
tails are discussed. 


Harold A. Baltaxe, M.D. 

Department of Radiology 

The New York Hospital—Cornell 
Medical Center 

525 East 68th Street 

New York, New York 10021 
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Fic. 8. Lateral view of an occluded “right by-pass.” 
Note the position of the catheter in between the 
metallic washers. 





Fic. 9. Lateral view of a partially occluded Y by-pass. 
The white arrow points to the occlusion of the 
right limb. The left by-pass is connected to the 
anterior descending coronary artery. Note the 
retrograde filling to the origin of the first diagonal 
branch. 
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REVERSIBILITY OF LEFT VENTRICULAR 
DYSFUNCTION FOLLOWING AORTO- 
CORONARY BY-PASS GRAFTS* 

By J. SALTIEL, M.D., J. LESPERANCE, M.D., M. G. BOURASSA, M.D., 
Y. CASTONGUAY, M.D., L. CAMPEAU, M.D., and P. GRONDIN, M.D. 


MONTREAL, CANADA 


ORONARY arteriography can ade- 

4 quately delineate the morphologic le- 
sions of the coronary arteries. Also, the 
localization of severe coronary obstruction, 
as well as the presence or absence of 
collateral circulation in areas of the myo- 
cardium, can usually be correlated with 
abnormalities of left ventricular contrac- 
tion on left ventricular angiography. ?t 
In a good proportion of patients, however, 
significant coronary artery obstructions are 
not accompanied by any detectable altera- 
tion of left ventricular contraction. Rarely, 
presumably in patients with cardiomyop- 
athies, localized abnormalities of left ven- 
tricular contraction are observed without 
evidence of coronary artery disease.? 

On the other hand, direct qualitative 
studv of the left ventricular angiogram, 
when routinely associated with coronary 
arteriography, gives adequate information 
concerning left ventricular synergy and 
asynergy. Moreover, it has been shown 
that most patients with asynergy on the 
left ventricular angiogram exhibit some 
degree of left ventricular dysfunction, when 
assessed by other parameters. 

The purpose of this report is to demon- 
strate that left ventricular asynergy may 
be partially or totally reversible in a good 
proportion of patients with coronary artery 
disease following aorto-coronary by-pass 
grafts. Thus, coronary artery surgery can 
be successful not only to relieve angina 
pectoris but also to correct abnormal left 
ventricular dynamics in these patients. 


SURGICAL MATERIAL AND TECHNIQUE 


Between September 1969 and April 1970, 


* From the Montreal Heart Institute, Montreal, Quebec, Canada. 


68 aorto-coronary by-pass grafts were per- 
formed on 53 patients (Table 1). Twenty- 
seven grafts were connected to the right 
coronary artery, 37 to the anterior descend- 
ing coronary artery and 4 to the circumflex 
coronary artery. Thirteen double grafts 
and 1 triple graft were performed. Also, 13 
internal mammary artery implantations 
were associated to by-pass grafts in a dif- 
ferent location. The immediate postopera- 
tive evolution of these patients was sur- 
prisingly uneventful. The operative mor- 
tality was 3.7 per cent. 

The surgical technique included a split 
sternal approach. A segment of saphenous 
vein was excised, inverted and carefully 
anastomosed in a termino-lateral fashion 
with multiple separate sutures of 6 O silk, 
under heart lung by-pass, first to a pre- 
selected healthy distal segment of a 
coronary artery, and then to the ascending 
aorta under partial occlusion of the aorta. 
A fairly long venous segment was used and 
care was taken that no tension was applied 
to the wall of the coronary artery after the 
heart was relaxed into its position in the 
chest. 


MATERIAL OF THE STUDY 


Forty-one patients with aorto-coronary 
saphenous vein grafts were re-evaluated 
angiographically between 12 and 20 days 
after surgery. All patients had had a selec- 
tive coronary arteriogram and left ventric- 
ular angiogram at the time of their pre- 
operative evaluation. The re-evaluation 
included selective opacification of the 
saphenous vein graft in different projec- 
tions and a second left ventricular angio- 
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Taste I 
AORTO-CORONARY BY-PASS GRAFTS FROM 
OCTOBER 1969 TO APRIL 1970 
(53 Patients) 








Early Postoperative 
Site and Number of Result 


Anastomoses 





Patency (Thrombosis 





To right coronary 





artery 27 | 22 5 
To anterior descending 
coronary artery 37 | 33 4 
To circumflex cor- 
onary artery 4, | 3 1 
68 | 58 (85%) | 1о(15%) 


Total* 


* Mortality rate 3.7 per cent. 


gram in all subjects. Selective coronary 
arteriography was repeated in only a few 
patients in whom it was felt indicated. 


METHODS 

Selective coronary arteriography and by- 
pass graft opacification were obtained by a 
percutaneous femoral approach using pre- 
formed polyethylene catheters. These cath- 
eter techniques and roentgenologic tech- 
niques have been previously described." 

Ciné-ventriculography was also per- 
formed through a retrograde percutaneous 
femoral approach. A power injection of 45 
to 55 ml. of diatrizoate methylglucamine 
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76 per cent* was delivered to the left ven- 
tricle through multiple-hole catheters at a 
rate of 25 ml. per second. The ciné filming 
was made in a single plane, a 30° right 
anterior oblique position, with a 35 mm. 
Arriflex or Mitchell camera at film speed of 
60 or go frames per second. The injection 
was carried out under fluoroscopic tele- 
vision control and magnetoscopic record- 
ing. The magnetic tape was reviewed im- 
mediately and the injection repeated when 
the procedure did not provide an excellent 
roentgenologic quality. 

The ciné-ventriculogram was directly 
analyzed, on a Tage-Arno projector, for 
size, shape and wall motion both in con- 
tinous movement and frame by frame. 
Following this, a sheet of paper was taped 
to the screen and the inner contours of the 
left ventricle were drawn successivelv at 
the end of systole and diastole during 
normally conducted beats. This super- 
imposed image of left ventricular wall 
motion is useful to appreciate the extent 
and degree of left ventricular asynergy. 

The left ventricle was considered normal 
when synchronous, concentric and uniform 
contraction of all its segments could be 
demonstrated. Alterations of left ventric- 
ular contraction, defined as asynergy, have 
been previously described?” as follows: 


ж Renografin. E. R. Squibb & Sons, New York, New York. 


'TanLE II 


COMPARISON OF PRE AND POSTOPERATIVE CIN É-VENTRICULOGRAMS 


(41 patients) 





Ventriculogram 


























2 | — - — No. of : 
Group Patients Comments 
m ce atients 
Before Surgery | After Surgery | 
| | 
А Normal Normal 1I | 
B Normal Worse | 2 Appearance of inferior akinesis due to thrombosis 
| of venous graft and distal right coronary artery 
Abnormal Unchanged 13 Thrombosis of graft in 5; persistent dysfunction in 8 
D Abnormal Improved 15 Improved contraction but residual hypokinesis in 
8; complete return to normal in 7 








Vor. 110, No. 4 Aorto-Coronary 

Hypokinesis or localized or diffuse 
reduction of ventricular contraction 

Akinesis or absence of contraction in a 
portion of left ventricular wall 

Dyskinesis or paradoxical systolic 
movement of an area of the ventricular 
wall 

Asynchronism or lack of coordination 
in the contraction of different areas. 


These alterations of contraction can be 
localized to the anterior, apical or inferior 
wall of the left ventricle. Wall thickness in 
the area of asynergy can also often be as- 
sessed with films of excellent quality. 


RESULTS 


The results, comparing the ciné-ventric- 
ulograms obtained before and after surgery 
in 41 patients, are shown in Table п. The 
patients are classified into 4 different 
groups. 

In Group A, 11 patients had normal 
ciné-ventriculograms before and after sur- 
gery. Both left ventricular angiograms 
showed excellent contraction of all seg- 
ments of the left ventricle. 

In Group B, 2 patients had a normal 
ciné-ventriculogram before surgery with 
evidence of deterioration after surgery. In 
both instances, thrombosis of the saphenous 
vein graft and distal right coronary artery 
resulted in the appearance, on the post- 
operative angiogram, of an akinetic portion 
of the inferior wall of the left ventricle. 

In Group C, 13 patients exhibited, on the 
preoperative angiogram, alterations of left 
ventricular contraction which remained 
essentially unchanged after aorto-coronary 
by-pass. Five patients of this group had 
thrombosis of the saphenous vein graft and 
this could explain the absence of improve- 
ment noted after surgery. In the other 8 
patients, there was persistent abnormal 
contraction of the left ventricular wall in 
the area where a patent graft had been 
implanted. 

Group D consisted of 15 patients with 
abnormal ciné-ventriculograms before sur- 
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Taste III 


VENTRICULAR CONTRACTION AFTER SUCCESSFUL 
AORTO-CORONARY GRAFTS 


(23 patients) 


Postoperative Results 


| Improved 
Complete Return Contraction 
to Normal | but Residual 


| Unchanged 
| Hypokinesis | 





7 (30%) 8 


(35%) 
gery which improved following surgery. 
The improvement was partial in 8 patients 
and complete recuperation of a normal 
contraction occurred in 7 patients. 

Thus, 23 patients had patent aorto-cor- 
onary grafts and abnormal preoperative 
ventriculograms (Table 111). Fifteen, or 65 
per cent, showed either improvement or 
complete recuperation of ventricular asyn- 
ergy, whereas 8, or 35 per cent, exhibited 
no change after surgery. 

The results were also studied in relation 
to the pattern and degree of preoperative 
left ventricular asynergy (Table ту). Mild 
or moderately severe hypokinesis was 
present in 8 patients. In 7 of these subjects, 
complete return to a normal pattern of 
left ventricular contraction occurred after 
aorto-coronary by-pass surgery. Akinesis, 
on the other hand, was present on the pre- 
operative angiogram in 15 patients and im- 
proved in 8, sometimes markedly, with 
persistence, however, of some degree of 
hypokinesis. In the other 7 patients, the 
akinesis remained unchanged. 

In Table v, the postoperative results 
were compared to the site of ventricular 
asvnergy before surgery. The alterations of 
contraction were localized to the inferior 
wall of the left ventricle in 6 patients. 
Following bv-pass surgery on the right cor- 
onary artery, these abnormalities remained 
unchanged in 5 patients and a single pa- 
tient with hypokinesis exhibited a return 
to a completely normal pattern of left 
ventricular contraction. On the other hand, 
one can see that, following by-pass surgery 
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TABLE IV 


POSTOPERATIVE RESULTS OF VENTRICULAR ASYNERGY 
(23 patients) 








Pattern of Ventricular Asynergy 
Before Surgery 


Postoperative Results 





Hypokinesis 


complete return to normal in 7 
8 oc ccn "С 
unchanged in I 





MT ld complete return to normal o 


Akinesis 


partially improved in 8 


15 === 
unchanged in 7 





to the anterior descending coronary artery 
in 17 patients, improvement of the akinetic 
segment of the anterior wall of the left 
ventricle was demonstrated in 8 patients. 
Also, all 6 patients with hypokinesis of the 
anterior wall exhibited a complete return 
to a normal pattern of left ventricular con- 
traction. 

Figures т and 2, 4—D illustrate the case 
of a 40 year old white male with a history 
of myocardial infarction 4 years previously 
and typical severe angina pectoris. The 
electrocardiogram showed an old inferior 
wall myocardial infarction with inferior and 
anterolateral ischemia. The vectocardio- 
gram also suggested a strong probability of 
infarction in the anteroseptal area. The 


selective coronary arteriogram showed 
complete proximal obstruction of the an- 
terior descending coronary artery with dis- 
tal reopacification from collaterals and a 
go per cent obstruction of the right coro- 
nary artery past its anterior marginal 
branch. At surgery, the anterior descend- 
ing and right coronary arteries were by- 
passed below their obstruction with saphe- 
nous vein grafts (Fig. 1). The preoperative 
angiogram shows diffuse severe hypokinesis 
of the anterior, apical and inferior walls of 
the left ventricle (Fig. 2, 4 and B). The 
postoperative angiogram, on the other 
hand, illustrates the marked improvement 
in the contraction of all segments and also 
an important reduction in the volume of the 


TABLE V 


POSTOPERATIVE MODIFICATION OF VENTRICULAR ASYNERGY ACCORDING 
TO THE SITE OF ABNORMAL CONTRACTION 


(23 patients) 

















Site of Abnormal Preoperative Postoperative 
Contraction Ventriculograms Ventriculograms 

| Akinesis 4 —— unchanged 4 

Inferior wall 6 unchanged 1 
Hypokinesis 2 <—— uc 

return to normal I 

unchanged 3 
Akinesis 11 neu э. 

Anterior wall 17 improved 8 

Hypokinesis 6 в return to normal 6 











VoL. по, No. 4 





Fic, 1. Case т. Aorto-coronary venous graft (Gt) to 
the anterior descending artery (AD) and distal 
right coronary artery (Rt). 


left ventricle (Fig. 2, C and D). 
Figures 3, 7 and В and 4, 4—D show the 
case of a 46 year old white male with severe 
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typical angina of 1 year duration. There 
was no evidence of myocardial infarction 
clinically and on the electrocardiogram or 
vectocardiogram. The selective coronary 
arteriogram demonstrated a severe 85 per 
cent stenosis of the main trunk of the left 
coronary artery and also a 60 to 65 per 
cent stenosis of the proximal third of the 
anterior descending coronary artery (Fig. 
34). A saphenous vein by-pass was placed 
distal to the obstruction of the anterior 
descending coronary artery and, at re-eval- 
uation, the angiographic contrast medium 
was seen to give good opacification not 
only of the distal segment of the artery 
but also of the proximal part, with good 
opacification of the circumflex and diagonal 
arteries (Fig. 3B). The preoperative left 
ventricular angiogram showed severe hy- 
pokinesis of the anterior and apical segment 


Fic. 2. Case 1. (4) Preoperative end diastole and (В) preoperative end systole left ciné-ventriculograms (RAO 
projection). Severe hypokinesis of anterior and inferior walls; enlarged left ventricle. (C) Postoperative 
end diastole and (D) postoperative end systole ciné-ventriculograms. Marked improvement of contraction 
and size of the left ventricle. 
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Fic. 3. Case п. (4) Selective ciné-coronary arteriography. Severe stenosis (85 per cent) of the main trunk of 
the left coronary artery (+) and a 65 per cent stenosis of the proximal segment of the anterior descending 


artery (H>). (B) Aorto-coronary bypass graft (Gt) to the middle third of the anterior descending artery 
(AD). 





Vrc. 4. Case п. (4) Preoperative end diastole and (В) preoperative end systole left ventricular ciné-angio- 
grams. Important hypokinesis of anterior and apical segments of left ventricle. (C) Postoperative end 
diastole and (D) postoperative end systole angiograms. Excellent recuperation of left ventricular contrac- 
tion with reduction in the size of ventricular cavity. 


